
ION IMPLANTATION 
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Fi]T ^ew Guinea 60c 
Malaysia S2-50 
New Zealand 60c 
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HIGH -THE NEW SONY TA-88 

A stylish and compact regrouping of essential 
controls make the latest integrated stereo 
amplifier from Sony particularly convenient for 
bookshelf installation where space is a factor. 
Sufficient power (11 W RMS per channel) for most 
loudspeaker systems combines with low 
distortion. Low noise preampiifier. Siidetype 
voiume, bass and trebie controls. 



ampupier 







WIDE -THE SLEEK SONY TA-1055 

: Sony's handsome low wide TA-1055 (27 W RMS per channel) features direct 
coupled differential amplifier circuit, wider power bandwidth, low distortion, 
high stability and excelient transient response. With input and output 
facilities for two tape recorders. Makes inter-recorder dubbing possible. 
Beautiful satin finished fascia includes complete range of slide tone and 
volume controls and push button functions in one of the most 
practical layouts available. 





JACCBYO 

KEMPTHQRNE 


SYDNEY: 26 2651, MELBOURNE: 329 6866, 
ADELAIDE: 93 2338/9, BRISBANE: 44 4488, 
PERTH: 81 3422, LAUNCESTON: 2 5322. 

Agents: CANBERRA: 47 9010, NEWCASTLE: 
61 4991, FAIRY MEADOW: 84 8022. 





A big name in hi-fi components and stereo systems, too. 


For further information piease fili in the Reader information Senrice coupon in this issue. 


SN 1973 



























world of electronics and hi-fi 


Our new digital logic trainer is ideal for 
teaching yourself the concepts of digital 
electronics and for trying out new design 
ideas. It's good fun, too. See story on page 
26. 


3 Editorial: Colour TV and freedom of choice 
18 Bending light around corners 
20 Filming on location 

22 Philips Hendon: components, components, components 
57 Forum — Gentlemen: please choose your seconds! 
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Putting together a hi-fi stereo 
amplifier Is easy with this 
Plessey kit, as we show in our 
article starting on page 38. 
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Motorola's facility In Phoenix, Arizona, for 
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small speakers... 

ffltm SOUND 


Here are the loudspeakers that make the Philips Quadreflect System 
the most exciting sound innovation of the seventies. 

Illustrated are the tweeter (type AD0160/T8) and woofer (type 
AD7065/W8), just two examples of the imported Philips high-fidelity range. 

Full details of all loudspeakers and enclosure designs available on request. 


r 

I 

L- 


Write without obligation to ELCOMA, P.O. Box 5O} Lane Cove, N.S.W., 2066 
for your free 12 page booklet on the range of Philips loudspeakers. 
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PHILIPS 


ELCOMA 

ELECTRONIC COMPONENTS AND MATERIALS 
DIVISION OF PHILIPS INDUSTRIES LIMITED 
Sydney Melbourne Brisbane Adelaide Perth Canberra 
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EDITORIAL 

VIEWPOINT 

_y 


Colour TV and freedom of choice 

Although C-day for Australia is still two years away, colour television is again the 
subject of another local controversy. This time the issue concerns importation of 
colour receivers which do not employ a recognised PAL-system method of 
chrominance demodulation. 

The Australian Broadcasting Cbntrol Board allegedly wants the importation of 
such receivers banned, according to a statement by board chairman Mr Myles Wright 
reported recently in a number of capital city newspapers. Apparently the board is to 
make a submission to this effect at the Tariff Board enquiry into colour TV, arguing 
that such receivers are of poor quality and only capable of competing on the basis of 
low price. 

. It seems possible that the ABCB may have stepped outside its statutory terms of 
reference in making a public pronouncement on this matter and at the time it did. 
However I leave comment on this aspect to those who are qualified to offer it. 

The more relevant aspects here are those of technical validity and accuracy. Are 
these receivers inferior, or sufficiently inferior to justify the drastic step of an im¬ 
portation ban ? Do they sell purely on the basis of low price ? 

The most prominent examples of the type of receiver being considered are those 
made by the Sony Corporation of Japan. It would certainly appear that in these 
receivers Sony has used a chrominance demodulation system which does not take full 
advantage of the protection from differential phase errors offered by the PAL system. 
However at the same time the receivers incorporate Sony’s Trinitron colour tube, 
which offers both a significantly brighter picture and the advantages of simplified 
deflection and convergence circuitry — including improved reliability. 

TTiese receivers have in fact been very well received in countries such as Britain 
and Holland, and even in Western Germany — the birthplace of the PAL colour 
system. This is particularly significant in view of the fact that in these countries the 
^ny receivers tend to be slightly more costly than comparable locally-made 
receivers. 

In view of these facts, surely the decision to purchase a receiver of this type is one 
which should be left to the consumer, based on individual preferences and a 
knowledge of the reception conditions which apply. To deny this freedom of choice 
would be nothing less than dictatorial. 

It would also be inconsistent, because only the “perfect-PAL” method of 
demodulation gives the full cancellation of colour errors possible with the PAL 
system. To be consistent, we would also have to ban both simple-PAL and normal 
delay-line PAL receivers! 

— Jamieson Rowe 
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Professional TV Service Technicians are in short supply 


m conui BE 

ONEOFTHECHOSHEEW! 



DEPT. 575, 400 PACIFIC HIGHWAY 
CROWS NEST, N.S.W. 2065 

Please provide me with information about 
the TV Service Technician Career Programme 


Name (Mr., Mrs., Miss). 


Address. 


-Postcode. 


Occupation 


By the m6 1970’s the new and exciting field of 
colour television will be with us in Australia. The 
demand for qualified experts in colour television 
technology will be great. The time to enter a pro¬ 
fession with such a promising future is right now. 

Even today the number of television sets in this 
country runs into millions and the figure is increas¬ 
ing all the time. The opportunities for you as a 
trained technician both now and in the long term 
are boundless if you choose TV servicing as your 
career. 


LB3.3702 


THE ICS “CAREER PROGRAMME” FOR TV 
SERVICE TECHNICIANS 

ICS now offers any career-minded person with an interest in elec¬ 
tronics the opportunity to qualify as a professional in this fast 
growing career field. The ICS TV Service Technician Career 
Programme is a complete and integrated course designed to train 
you to take your place in a career field where experts are really in 
demand. 

The advantages and the security of being a trained professional in 
an Industi 7 where such talents are In short supply are obvious to 
any ambitious person. Take up the challenge and reap the rewards. 
Post the coupon today for your free prospectus detailing the com¬ 
plete Career Programme. 
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Series ASW 
Reliable—insulated 
—■Precision winding 
—Low T.C.— 
Weldable 
Axial leads 
k1.5 to 11 watts. 


Type P.W. 
featuring Fireproof 
Inorganic construction 
5 to 20 watts. 


Tubular Styles 
20 to 200 watts 
with high temperature 
Pyrosil D-Coat 


Flat Type FRW 
20 to 75 watts 
with high temperature 
Pyrosil D-Coat 


anda wide rangeof'^cials” for every application 


Power 

wirewound 

resistors 

f QUALITY 
BEST< SERVICE 
I PRICE 
and 

Australian made 


AUb l rAUA 

lOKO 


y 


Whether your need is for standard styles or a “special” we know we can 
help you—30 years of making wire wound resistors has built in this confidence. 


IRH Components Pty. Limited 


Wholly Australian owned and the largest manufacturer of resistive components in the Southern Hemisphere. 


THE CRESCENT, KINGSGROVE, N.S.W. 2208. PHONE: 50-0111 74 RAGLAN ST, PRESTON, VIC. 3072. PHONE: 44-5021 


S.A. Collet & Cant Pty.Ltd. 

Telephone 23-1971. 


INTERSTATE DISTRIBUTORS 

W.A. Simon Holman & Co.Pty.Ltd. Tas. W.P.MartIn Pty.Ltd. (Launceston). 

T elephone 8-2271. Telephone 2-28^. 


Q’land. K.H.Dore and Sons. 

Telephone 21-1933. 


Tas. W.P.MartIn Pty.Ltd. (Hobart). 

Telephone 34-2811. 


I THK COMK>NtNT mVtSKM 
'Of WH NNMMTRIU UIWTU 


WW72 
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True. You can get 
into a lot of strife If you buy 
stereo components from seven 
different manufacturers and an 
equal number of hi-fi dealers. 

And matching stereo equipment is a 
job for an audio expert. 

To save you the trouble {and the 
unnecessary expense) Wharfedale’s 
engineers have designed an 
electronically balanced range of fully 
compatible stereo equipment. 

With Wharfedale’s experience and 


“know- 

you go wrong? After all, 

Wharfedale have been 
marketing high fidelity equipment for 
a longer time than any other 
recognised manufacturer! For over 
forty years! 

In the new Wharfedale range you will 
find • THE LINTON STEREO 
AMPLIFIER • THE LINTON TURNTABLE 


• THE DC9 

CASSETTE RECORDER 

• MODEL DD-1 STEREO 
HEADPHONES • YOUR 

CHOICE OF NO LESS 
EIGHT HIGH QUALITY 
SPEAKER SYSTEMS RANGING 
FROM 20 TO 40 WATTS DIN RATING. 
See and hear the Wharfedale range 
at your nearest Bleakley Gray 
franchised dealer. Listen carefully and 
critically. You can depend on 
Wharfedale quality absolutely. 


Bleakly Gray Corporation 

Australian National Distributors: Pty.Umited. 

interstate N.T.: Pfitzner’s Music House. Smith Street. Darwin. Tel. 3801. 

Tas.: K. W. McCulloch Pty. Ltd. 57 George Street. Launceston. Tel. 2 5322 



I>Hea(l Office: 28 Elizabeth St.. Melbourne. Vic. Tel. 63 8101 * 

Sydney Office: 177 Salisbury Rd., Camperdown, N.S.W. Tel. 519 5555* 
Canberra Office: 25 Molonglo Mall, Fyshwick, A.C.T. Tel. 95 2144* 
Adelaide Office: 301 South Terrace, Adelaide, S.A. Tel. 23 6219 
Brisbane Office: 3 Prospect St., Bowen Hills, Old. Tel. 52 7333 
Perth Office: 27 Oxford St., Leedervllle, W.A. Tel. 81 4988 
Telex: 31904 


BG-WFR-1 272 
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Workofart6EA8 

Craflsnuinship in metal and glass. pci Icclion of all true works of art. 

I'he AWV 6HA8 oscillator/mixer valve: An example of the special beauty 

eyes and ears of the television receiver. that AWV sees in both the function and 
A work of electronic artistry created design of electronics, 

to pluck a television signal out of the air, An object no less beautitul because 

designed to receive both audio and video of its everyday application, 
signals, and constructed with the technical For AWV, electronics is a living art. 



Amalgamated Wireless Valve Co. Pty. Ltd., your experts in the art of electronics. 


ELECTRONICS Australia, March, 1973 


7 







This acoustically sprung player stand is 
available in either oiled teak or walnut, with 
hinged, moulded perspex cover. 

Completely assembled in carton 


(D) INSTROL 44 Stand4- 
Hinged Perspex Cover 


$105.00 


ALL THE ABOVE FOR ONLY 


COMPLETE FULL-COLOUR HI-FI CATALOGUE AND PRICE 
LIST. . . . . .ONLY 50c 

Contains full specifications, gloss colour illustrations and special Instrol 
discount pricing on the following items: 

Turntables, cartridges and styli. Amplifiers, Amplifier kits and Dynakits, 
Speaker system. Speaker kits. Speaker enclosures. Tuners, Four channel 
equipment. Tape decks and recorders, Dolby cassette decks. Record Storage 
cabinets and kits. Equipment Cabinets (built and Kits) for hi-fi, Hi-Fi ac¬ 
cessories, (jultar amplifiers and guitar speaker systems (Built and Kits), 
Technical Books, Instrol products, etc. 


Please send me your complete hl-fl catalogue and price 
list I enclose herewith postage stamps or money order 
to the value of 50 c. I understand that the 50c will be 
refunded on my first purchase. 


NAME 


ADDRESS 


ELECTRONICS Australia, Margh, 1973 


(B) SANSUI TA1050 ARM 


A high precision universal arm, oil damped 
cueing lift Is fitted, comes complete with 
stylus pressure guage. 


(C) A.D.C. 220X 


Magnetic cartridge. Tracking force IV 2 to 3 
grams, extremely linear and smooth 
frequency response. 


INSTROL 


SLASHES 
A.D.C. PRICES 


ADC STEREO CARTRIDGES — AMERICA’S QUALITY CARTRIDGE 


ADC 220X 


$17.00 


ADC 220X. Type: Induced Magnet; Output: 6 mV at 
5.5 cms/ sec. recorded velocity; Tracking Force: 1 
to 2' 2 grams; Frequency Response: 10 Hz to 18 kHz 
-l-3dB; Channel Separation: 20dB from 50 Hz to 10 
ITHz; Compliance: 20 x 10 6 cms/dyne; Spherical 
Stylus Tip Radius: 0007'' Vertical Tracking Angle: 
150 .- 


ADC lOE mk4 


$51.00 


Type: Induced Magnet* 

Output: 4 mV#dt 5.5 cms/sec. recorded velocity 

Tracking Force: 7 gram 

Frequency Response: 10 Hz to 20 kHz + 2 dB 

Channel Separation: 30dB from 50 Hz to 12kHz 

Compliance: 35 x 10 6 cms/dyne 

Elliptical Stylus Tip: Contact radius: .0003"; 

lateral radius: .0007" 

IM Distortion: Less than 1 / 2 "% — 400 & 4000 Hz at 
14.3iCms/sec. recorded velocity 
Vertical Tracking Angle: 15 degrees 
Recommended Load Impedance: 47000 ohms 
nominal 


ADC 220XE 


$ 22.00 


ADC 220XE. Type: Induced Magnet; Output: 6 mV 
at 5.5 cms / sec. recorded velocity; Tracking Force: 
1 to 2 V 2 grams; Frequency Response: 10 Hz to 18 
kHz + 3dB; Channel Separation: 20dB from 50 Hz to 
10 kHz; Compliance: 20 x IQ^cms ^ dyne; Elliptica! 
Stylus Tip Radii: Contact radius .0003". Lateral 
radius .0007"; Vertical Tracking Angle: 15®. 


ADC 550XE 


$30.00 


ADC 550XE. Type: Induced Magnet; Output: 5 mV 
at5.5chns/ sec. recorded velocity; Tracking Force: 
®/4 to 2 grams. Frequency Response: 10 Hz to 20kHz 
+ 2 dB; Channel Separation: 20 dB from 50 Hz to 12 
kHz; Compliance: 35 x 10 ^ cms/dyne; Elliptical 
Stylus Tip Radii: Contact radius .0003". Lateral 
radius .0007"; Vertical Tracking Angle: 15®. 


SPECIAL INTRODUCTORY ADC OFFER... SAVE $ $ $ $ 


J. H. TURNTABLE (complete) This outstanding turntable value consists of:— 


(A) J. H. TURNTABLE 


Belt drive, synchronous motor, un- 
measurably small rumble, wow and flutter of 
better than 0.04^o, negligible hum radiation, 
with 12" diameter of platter. 





















SPEAKER 

SYSTEMS 


AH the systems below are available in kit form. The cabinet kits come in either unpolished walnut veneer 
or unpolished teak veneer. All kits are complete/ and include speakers^ crossover networks (where ap¬ 
plicable)/ cabinet kitS/ grille cloth and innerbond. 


WHARFEDALE AND KEF KITS 


MAGNAVOX 8-30 system 

at reduced prices 


The Wharfedale Super Linton, Melton and Dovedaie 3 are now available 
as build-yourself kits, featuring INSTROL quality cabinet kits in choice of 
walnut or teak veneer. 

Similarly the KEF range of speaker systems are now available as build 
yourself kits, the Concerto, Concorde and Chorale all being available 
complete with INSTROL cabinet kits (teak only). 

The Super Linton kit employs an 8" bass and 3" tweeter. 

The Melton kit employs a 12" bass and tweeter. 

The Dovedaie 3 kit employs a 12" bass, 5" mid range and 1" tweeter. 

The Chorale kit employs the B2(X) bass and T27 tweeter. 

The Concorde kit employs the B139 bass unit and T15 tweeter. 

The Concerto kit employs B139 bass, BllO mid-range and T27 tweeter. 

COMPLETE SYSTEMS 

Wharfedale Super Linton kit (Unit 3) $52.00 

Wharfedale Melton kit (Unit4) $93.00 

Wharfedale Dovedale3 kit (Unit 5) $128.00 

KEF Chorale kit $79.40 

KEF Concorde kit $99.90 

KEF Concerto kit $169.00 

SEPARATE COMPONENTS 

Unit 3 end. kit $15.50 (maple)/ $16.00 (teak) 

Unit 4 end. kit $26.00 (maple)/ $28.00 (teak) 

Unit 5 end. kit $35.00 (maple)/ $37.00 (teak) 


Featured in "E.A." Jan. 1971. It handles 30 watts RMS, FEATURES A 
NEW HIGH PERFORMANCE 8" SPEAKER, TWO 3" TWEETERS, 
AND IS AVAILABLE IN CABINET 20-7/ 8" x 12-7/ 8"x8-7/ 8" (Icu- ft.) 
or 23-7 / 8" x ISVs" x 10-7 / 8" (1.6 cu. ft.). Available in teak or walnut 
veneer. 


INSTROLand SEAS COMBINE 
to present 2 NEW speaker systems 
the BROADWAY 201 and BROADWAY 251 


COMPLETE SYSTEM 

$42.00 (1 cu ft)v.$52.00 (1.6 CU ft) 
$$5.00 (1 CU ft)/ $65.00 (1.6CU ft) 


Kit of Parts 
Built and Tested 


SEPARATE COMPONENTS 


$16.50 (walnut)/ $17.50 (teak) 
$26.00 (walnut)/ $28.00 (teak) 
$29.00 (walnut), $30.00 (teak) 
$38.00 (walnut), $40.00 (teak) 


BROADWAY 201 — This system features the seas wide range 8" speaker, 
21TV.GD, in your choice of teak or walnut enclosure. The attractive 
cabinets, which feature bevilled fronts, measure 16 / " x 11" x 9". 


Enclosure kit (1 cu ft) 
Enclosure kit (1.6cu ft) 
Built-Enclosure (1 cu ft.) 
Built Enclosure (1.6 cu ft) 


BROADWAY 251 — This system uses the 25TV.ED, a 10" wide range 
speaker by SEAS, in teak or walnut cabinets. Featuring bevilled fronts, 
the enclosures measure 21" x 12" x IIV 2 ". 


COMPLETE SYSTEMS 

Kit of Parts (Broadway 201) 

Kit of Parts (Broadway 251) 

Built and Tested (Broadway 210) 

Built and Tested (Broadway 251) 


PHILIPS-MAGNAVOX 8.30 DESIGN 

A revised version of the popular Magnavox system was 
featured in July 1972. It featured a Philips tweeter and 
improved crossover. 

COMPLETE SYSTEM 

Kit of Parts $62.00 (1 cu. ft.) $72.00 (1.6 cu. ft.) 

Built and Tested $75.00 (1 cu. ft.) $85.00 (1.6 cu. ft.) 


SEPARATE COMPONENTS 

Broadway 201 end. kit only $14.00 (walnut) $15.00 (teak) 
Broadway 251 end. kit only $19.00 (walnut $19.50 (teak) 
8'^ SEAS (21 TV.GD) speaker only $12.50 

10'' SEAS (25 TV.ED) speaker only $14.50 


SEPARATE COMPONENTS 

Speakers and crossover only $45.00 (one side only) 


Please send me the following speaker systems and ' or turntable 
systems and ' or perspex covers. These will be sent by road 
transport or passenger rail, freight payable on receipt of goods. 
Cartridges will be sent freight free. 

. at $: . 


Enclosed my money order ' cheque for $ 


NAME 




91A YORK ST., (between King & Market Sts.), 
SYDNEY, NSW 2000. Phone 29 4258. 
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NEWS HIGHLIGHTS 



An instrument for fusing detached retinas which is small enough to be used in a doctor's 
surgery has been made possible by the development of miniature xenon arc lamps by 
Vartan / EIMAC. 


ISOWIamp; 

200WI 

candepower 

A breakthrough in the size, complexity 
and cost of high-intensity light sources for 
fusing detached retinas and the treatment 
of other eye disorders has been made 
possible by the recent development of a 
lamp only V/z cubic inches in size which 
puts out 200,000 peak beam candlepower. 

Produced by the EIMAC Division of 
Varian Associates, the 150-watt xenon short 
arc lamp measures IV4 inches in diameter 
and VM inches long. The lamp is the first arc 
illumination source in which the electrode, 
reflector and lens window have been sealed 
into a single pressurised unit. 

The lamp’s first medical application, a 
portable zenon light coagulator, is being 
manufactured by Clinitex, Inc, of Danvers, 
Massachusetts. 

Varian/EIMAC short arc xenon 
illuminators range in size from the PAin 
diameter, 150-watt lamp used by Clinitex to 
those two inches in diameter producing one 
million candlepower. The low-cost 
illuminators produce a light which is vir¬ 
tually identical to sunlight in that the entire 
spectrum of infrared, visible and ultraviolet 
wavelengths are produced. 

Unlike older, unpressurised arc lamps, 
which rapidly consume carbon electrodes, 
Varian’s xenon lamps use long-lasting 
tungsten alloy electroaes in an atmosphere 
of xenon gas pressurised up to 300 pounds 
per square inch. Another unique feature is 
that the electrodes are parallel with the 
light beam. 

The metal reflector, which is computer- 
designed for optimum focal or dispersal 
qualities, is permanently fused to a sap¬ 
phire lens. A prealign^ optical system 
eliminates field adjustments and provides 
a beam with the precise energy distribution 
demanded by surgical procedures. 

The resulting lamp is a totally integrated 
unit capable of withstanding 1,000 G-force 
shocks. Its beam can be filtered to yield 
only infrared or ultraviolet light and unlike 
other arc sources, the lamp can be operated 
in virtually any position. 

According to Henri de Guillebon, a 
biophysicist and executive vice-president of 
Qinitex, “Xenon are sources have been 
clinically proven and accepted for two 
decades in retinal coagulation. However, 
the state of the art in xenon arc light sources 
necessitated the use of 2,000-watt lamps 
which resulted in mechanisms weighing 


hundreds of pounds, requiring complex 
wiring and which were cumbersome to focus 
on the pupil of the patient. This size and 
complexity, coupled with a $US20,000 price 
tag, restricted its use to larger medical 
centres. 

“On the other hand, the Clinitex xenon 
light coagulator, with the Varian-developed 
lamp and solid state control electronics, 
weighs only 50 pounds and can be used 
anywhere in a hospital or surgeon’s office 
and has a light delivery system to ac¬ 
commodate the patient. In other words, the 
surgeon aims the light, he doesn’t need to 
position the patient to suit the machine. 
While the clinical indications are the same 
as those for giant existing xenon 
coagulators, the Clinitex unit sells for only 
$US4,000.’’ 

The total lamp system consists of the 
sealed beam illuminator; air-cooled 
housing; and a solid state power supply 
which can operate off mains current or any 
automotive, ship or aircraft electrical 
system. 

Other applications for the xenon lamp 
foreseen by Varian include aircraft landing 
lights, aircraft collision avoidance systems, 
military uses, communications, motion 
picture projecting, photo-resistant etching, 
scientific applications such as with spec¬ 
trometers, radar guidance systems, in¬ 
dustrial security, lighthouses and beacons, 
high-intensity underwater lights, rescue 
and police applications and illumination. 


EMI to demonstrate 
in Peking 

EMI will be demonstrating new* products 
and the latest techniques in advanced 
electronics at the British Industrial 
Technology Exhibition, Peking, 26th March 
- 5th April 1973. 

The company’s technical delegation will 
include specialists in television broad¬ 
casting and closed circuit television, 
analogue data recording, electronic 
measurement and electron tube technology. 

EMI Sound & Vision Equipment is 
exhibiting the EMI type 2005 three tube 
colour television broadcast camera, the 
Surveyor 'general purpose CCTV camera, 
community antenna television (CATV) 
distributioi^ equipment and a range of 
broadcast transmitting aerials. 

Sales of the type 2005 — which has already 
been adopted by broadcasting authorities in 
the United Kingdom, Belgium, Brazil, 
Canada and Hong Kong — brings the total of 
EMI’s colour broadcast cameras in use 
throughout the world to nearly 400. 

Outputs from the 2005 may be encoded on 
any of the PAL, SECAM or NTSC’trans¬ 
mission systems. There are strong in¬ 
dications, however, that the Chinese wiU 
choose the PAL system when they start 
colour broadcasting. 
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Electronic 
newsrooms 
for US papers 

A second US newspaper has ordered an 
electronic editing system from the Harris 
Intertype Corporation. It is believed to be 
the largest and most complete electronic 
word processor ever designed for both news 
and advertising copy. 

The system includes 34 video terminals at 
which journalists prepare, edit and correct 
copy. Copy is displayed on a 5 x 10 inch 
screen, 10 lines at a time, with the first lines 
disappearing into computer memory as 
later lines are typed. 

Editors use four video terminals with 
larger screens on which any story, local or 
wire service, is displayed in 50 lines of 
single column or 25 lines of two column 
matter. 

An editor can rewrite, correct, insert or 
delete copy and proof-read the finished 
version. Lines adjust themselves auto¬ 
matically to the proper length, deletions 
and over-typings disappear, and sentences 
or entire paragraphs can be moved to other 
locations. When the editor is satisfied, he 
presses the “set it” button and the copy is 
typeset automatically. 

Two Harris 2500 controllers are used, with 
disc memory storage. One processes news, 
the other handles copy for classified ad¬ 
vertising and display advertising. The 
second controller is connected to two Harris 
2200 video layout terminals which allow the 
operator to arrange copy in a full size 
electronic image to match the advertiser’s 
layout. An operator may manipulate copy 
on the screen, enlarging or reducing it, and 
changing spacing or location until satis¬ 
factory. It is then automatically set by the 
system. 



Eddystone buries 
the valve—with regrets 

After 49 years of production of high 
quality medium priced valve receivers, 
Eddystone Radio, a GEC-Marconi Elec¬ 
tronics company, announces that the last of 
its valved equipments, the world-famous 
830 general purpose receiver, is to be 
phased out of production. It will be replaced 
by a new, fully solid-state range of 
receivers, the 1830 Series. 

The 1830 Series is basically similar to its 
predecessor, but provides gapless coverage 
on CW, AM and SSB from 120kHz to 30MHz 
and is suitable for mains or floating battery 
operation. Size and weight have been 
reduced and versions are available provid¬ 
ing up to 50 crystal-controlled-channels. All 
models can be synthesiser-driven. 

Production of the new series is being 
expanded as the valved receiver is phased 
out, not through lack of customer interest, 
but because of the increasing difficulty in 
obtaining suitable components. 

All variants of the 1830 employ the same 
basic circuit configuration, using solid-state 
techniques throughout and following 
current modular practice. 

Eddystone's new 1830 receiver is consider¬ 
ably smaller than the well-known 830. 


Library "data capture" pens 


The Plessey Company in England has 
developed a “Library-Pen” system as a fast 
and accurate means of capturing informa¬ 
tion for the control of book circulation. 

The Swedish library system has placed a 
$600,000 order for the data pens, and some 28 


British libraries have placed orders. 
Plessey expects to install more than 100 
systems for automated circulation control 
over the next three years. 

In Australia, the data pen systems are 
being marketed by Plessey Telecom¬ 
munications Pty Ltd, of Meadowbank, 
NSW. 



The Plessey library system incorporates 
a light pen which is stroked over the book 
label and borrower’s card. This information 
is then automatically recorded on a 
magnetic tape cassette and transferred by 
modem to a central computer. The speed of 
data entry eliminates counter queues, 
enables fully automatic circulation control, 
provides an accurate statistical base and 
allows the librarian to provide a better 
service by taking away the drudgery of 
manual entering procedures. 

Pen is stroked across the data strip, in either 
direction, to record digital information 
encoded in the thick and thin bars. 
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1 . Blue silicone encapsulated for 
reliability and cost 


2 . Solid strap contacts for electrical 
thermal and mechanical integrity. 


3 . Torque limit free mounting. 


4 . Round leads for mounting versatility. 5 . Power Glas passivated 

for stability. 


^.Low thermal impedance (2^c/w). 
Direct mount to copper sink. / 


7 . Competitively priced: 


8 . Off-the-shelf availability from your 
authorized General Electric distributor. 


AUSTRALIAN GENERAL ELECTRIC LIMITED 


86-90 BAY STREET, ULTIMO NSW. Phone 212 3711 

DtSTRIBUTORS: Fairchild Australia Pty Ltd, Melbourne. Tei 723 4131. Sydney, Tel .439 4355. 

QEC-Elliott Automation, Sydney, Tel 439 1922. Adelaide, Tel 71-7971. Brisbane, Tel 32 0441. Melbourne, Tel 387 
PB Components Melbourne, Tel 53 2766. 

Watkfn Wynne Pty Ltd, 32 Falcon Street Crows Nest Tel 43 2107. 

H. Rowe & Co Pty Ltd, PertK Tel 28 5444. 

The National Electrical B Engineering Co Ltd, Wellingtoa Tel 653 709. Auckland, Tel 599 089. 





NEWS HIGHLIGHTS 


USAF air cushion laiding tests 
to use Australian drone 


The US Air Force is starting a major 
research project into the use of air cushion 
landing systems for remotely piloted 
vehicles and has chosen the Australian 
“Jindivik” radio-controlled drone as the 
test vehicle. The Jindivik, built by the 
Government Aircraft Factory, is a standard 
target drone in Britain, Sweden and 
Australia. 

The authoritative US magazine, 
“Aviation Week & Space Technology” 
reports that the Jindivik was chosen 
because of its high reliability, the fact that it 
is the largest drone airframe available, and 
because of certain desirable design 
characteristics, such as its top-mounted 
engine inlet, which would not interfere with 
modifications to the lower part of the 
fuselage. 

The magazine says that the Air Force is 
planning the tests to find a better method of 
recovering expensive drones used for target 
practice and electronic reconnaissance 
purposes. Currently they are being lowered 


by parachutes which are snared in the air 
by helicopters. The air cushion landing bags 
would be operated by engine exhaust gases 
only when required, leaving a clean 
aerodynamic shape during flight, and would 
be used instead of heavier, more expensive 
retractable landing gear. They would also 
enable operation on unimproved ground, 
water, snow and ice. 

The major contractor for the project 
according to “Aviation Week”, says the cost 
of modifying two Jindiviks would be US$1.3 
million and the most cost-effective place for 
the work to be done would be in Australia. A 
complete 100 unit air cushion Jindivik 
facility, including ground equipment, is 
estimated by the company to cost US^l.3 
million. 

The only major disadvantage to use of the 
Jindivik, says a company spokesman, is the 
geographical fact that it is made in 
Australia, but this is considered to be an 
insignificant problem because the US Navy 
already owns about 40 of the aircraft. 


BBC's mobile microwave 



Two 100ft telescoping mobile masts for 
microwave links have been built for BBC 
outside broadcasts. Mounted on a haulage 
chassis, the masts are levelled and erected 
hydraulically. A design parameter was that 
they must be operable in city streets without 
impeding traffic, hence no guy wires are 
used. 


$5000 inventors award 

Entries for the 1973 John Lysaght In¬ 
ventor’s Award will close on April 30. Prize 
money will again be $5000, making it the 
richest award of its kind in Australia. 

A number of entries in the inaugural 
competition last year have already 
achieved practical success in the market 
place. 

A paramount criterion in judging will be 
the capacity of the invention to improve the 
well-being of Australians. Inventions may 
be in any field and may be made of any 
material, but must be patented to protect 
the rights of the inventor. 

Conditions and entry forms are available 
from: The Secretary, John Lysaght In¬ 
ventor’s Award, PO Box 329, Crows Nest, 
NSW 2065. 

Non-volatile MOS RAM 

A semiconductor store which can be re¬ 
programmed has been developed by 
Siemens. TTie module G 192 has non-volatile 
storage facilities, that is, information is 
retained even after disconnection of the 
supply voltage. This characteristic could 
previously only be obtained with toroidal- 
core stores. With the mains disconnected, 
storage times of several months have been 
measured. 

The principle of the store is based on the 
storing of charges on the insulator of an 
MOS field-effect transistor (MOSFET). The 
insulation layer consists of a silicon oxide 
layer and an adjacent nitride layer, the 
charge carriers being stored on the in¬ 
terface between the two layers. These 
charges shift the threshold voltage of the 
transistor without altering the structure of 
the semi-conductor. 


This means that information can be 
written in and erased as often as required. 
Information is retrieved by applying to a 
gate a voltage of the appropriate value so 
that the transistor is then either conducting 
or cut-off, depending on the stored in¬ 
formation. Pulses of -f-35V and -35V with a 
length of about 50 to lOOus are required to 
write in and erase information. The readout 
speed is approximately that of normal MOS 
stores. 

The module G 192 is organised on a word 
basis, in the form of eight words, each of 
four bits. The information is fed in and read 
out in parallel. Inputs and outputs are not 
decoded. 



HAPPY OPERATORS and attractive 
equipment in Canberra as the Department of 
Defence and CSIRO get their first ARD 591 
PABXs installed by L. M. Ericsson. A 
capacity of 1,400 and 1,000 extensions, 
respectively, was installed, with 
preparations made for all foreseeable new 
facilities, such as push-button dialling. 


Fire-fighting computer 

The fire department of the Glasgow 
Corporation, Scotland, has unveiled plans to 
link the majority of its fire-fighting ap¬ 
pliances to a central computer system. The 
computer will store detailed information 
about the layout of buildings, as well as 
about hazardous substances and how to deal 
with them. 

Information will be transmitted to 
firemen through small facsimile printers 
which will be installed in between 30 and 40 
fire engines. They will be connected by a 
radio link to the computer. 

The $130,000 system, due to begin 
operation in mid-year, is believed to be the 
most advanced fire-fighting system in the 
world, says Glasgow’s firemaster. 

The computer system, a duplex 
Honeywell Model 316, will initially hold 
information on 4,500 properties, bulling up 
to 10,000 within two years. The information, 
taken from forms filled in by fire officers on 
their routine rounds, covers the plans of 
buildings and details of all known fire 
hazards. 

Telephone numbers of all telephone call 
boxes in Glasgow, giving their addresses, 
will be held on file as an aid to pinpointing 
the location of a fire. A street number-and- 
name index, covering properties commonly 
known by name rather than street number, 
will be kept for the same purpose. 

Several developments to the computer 
system are plann^ within two years. One is 
the introduction of an “unmanned watch- 
room”. In this case, the 400' or so 
automatic fire alarms in Glasgow would be 
linked directly to the computer system. The 
system would then co-ordinate the alarm 
with the movement of fire appliances and 
automatically send the right crew to the 
fire. 
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There’s more to a TO-92 
package than meets the eye. 

The physical outlines are 
specified by its JEDEC regis¬ 
tration. Butwhatgoes on inside 
is up to the manufacturer: 

The long term reliability 
of FairchildTO-92design makes 
it far superior to any competi¬ 
tive device in terms of moisture 
resistance, stability under tem¬ 
perature stressand in resistance 
to physical damage on the 
user’s assembly line. 

The x-ray photographs 
shown compare the Fairchild 
device with two competitive 
devices. 

The most obvious Fair- 
child advantage is that the 
leads are positively double 
locked, removing the possi¬ 
bility of intermittent opens and 
shorts caused by vibration or 
thermal stress. 

Another Fairchild advan¬ 
tage is the lead material itself 
— combined with a special 
silicone moulding compound. 

The leads are of special 
copper alloy with low thermal 
resistance,allowingthe package 
to dissipate 625 milliwatts of 
power compared to a maximum 
of only 360 milliwatts for com- 
petitivedevices. 

If you’re prepared to live 
with the definite disadvantages 
of other products, fine. 

If you’re not, there’s only 
oneTO-92foryou. 

The Fairchild TO-92. Now 
available at new low prices. 

AUSTRALIA PTY. LTD. 

420 Mount Dandenong Road, 
Croydon. 723 4131 


Type No. 


Similar to 

New Price 
100+ 1-99 

General 
Purpose 
Amplifiers 
& Switches 





PN 3638A 

PNP 

2N 3638A 

0.24 

0.35 

PN 3638 

PNP 

2N 3638 

0.20 

0.30 

PN 3566 

NPN 

2N 3566 

0.24 

0.35 

PN 3567 

NPN 

2N 3567 

0.20 

0.30 

PN 3641 

NPN 

2N 3641 

0.20 

0.30 

PN 3642 

NPN 

2N 3642 

0.20 

0.30 

PN 3643 

NPN 

2N 3643 

0.24 

0.35 

PN 3565 

NPN 

2N 3565 

0.20 

0.30 

PN 3569 

NPN 

2N 3569 

0.24 

0.35 

PN 3644 

PNP 

2N 3644 

0.20 

0.30 

PN 3645 

PNP 

2N 3645 

0.24 

0.35 

Audio 

Amplifiers 





BC320 

PNP 

BC 204 

0.17 

0.26 

BC321 

PNP 

BC 205 

0.17 

0.26 

BC322 

PNP 

BC 206 

0.20 

0.30 

PN 4248 

PNP 

2N 4248 

0.20 

0.30 

PN 4249 

PNP 

2N 4249 

0.20 

0.30 

PN 4250 

PNP 

2N 4250 

0.24 

0.35 

2N 5088 

NPN 

SE4010 

0.24 

0.35 

2N 5961 

NPN 

SE4020 

0.24 

0.35 

2N 5962 

NPN 

SE4021 

0.27 

0.40 


This range now available 
ex stock Fairchild 
authorised distributors 
listedonthefollowing 
page. 
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NEWS HIGHLIGHTS 


Honeywell's new "super computer" 


Honeywell Information Systems will 
market the company’s new MULTICS 
system in Australia. The system, so huge 
and exp)ensive the company admits that 
only government departments and major 
industries could possibly make full use of it, 
has been compared to public utilities such 
as a telephone system, in that it is on-line 24 
hours a day, 7 days a week, with any user 
able to have direct access at any time 
without being aware of the existence of 
other users. 

It is the first computer system to be fully 
protected against security leaks and ac¬ 
cidental damage to programs and data by 
unauthorised or incorrect operation. 
Hardware “ring structures’’ are used, 
which permit different levels of security 
information such as “secret” and “top 
secret’’ or different user’s private file 
systems to be readily accessible, but only to 
those operators with access permission. 

It is so well protected, in fact, that it is the 
first computer system in which the US 
government is permitting different security 
levels of classified data to be stored within a 
single computer system. It also has “virtual 
memory”, meaning that all on-line in¬ 
formation, both program and data, is 
directly addressable rather than having to 
be shuttled in and out of remote storage. 

In its maximum current configuration, 
MULTICS (Multiplexed Information and 
Ck)mputing Service) could support one 
thousand simultaneous users running on ten 
central processors and sharing access to 


Optical character 
reader demonstrated 

An optical character reader currently 
being evaluated in Sydney by newspaper 
publisher John Fairfax & Sons Ltd 
demonstrates that OCR has progressed well 
beyond the laboratory stage. It will produce 
an unjustified punched tape for typesetting 
directly from typewritten copy at a rate of 
1200 words per minute. 

As yet the first commercial OCR to come 
to Australia, the ECRM Autoreader is 
shortly to be the subject of negotiations 
between the company and the Printing and 
Kindred Industries Union. The company is 
proposing to use the unit for processing 
Sydney Morning Herald classified ad¬ 
vertising copy following the negotiations. 

Cost ot the ECRM Autoreader is in the 
vicinity of $90,000. The equipment includes 
the optical reader unit itself, a control unit 


Electronics Australia's Jim Rowe and Dick 
Levine watch the ECRM Autoreader in 
operation. Stacks of typewritten sheets are 
placed in the hopper at the top. Output is 
fed to the tape punch and storage scope 
at right. The computer is contained in a 
single Sin high module in the standard ISin 
rack at the rear. 


34,000 million characters of on-line storage. 

Scaled-down versions of this are 
available, however, should any of our 
readers be interested. Prices start around 
the $5 million mark. 

CCDs chalenge 
magnetic bubbles 

Recent reports indicate that CCD (charge 
coupled device) technology may edge out 
Bell Labs’ magnetic bubbles. Both are still 
in the research stages of development, but 
semiconductor manufacturers are favour¬ 
ing CCDs because they can be made by 
semiconductor memory technologies which 
already exist, and with the same silicon and 
silicon dioxide materials. 

CCD memories, developed by Bell Labs in 
1969, share most of the advantages of bubble 
memories, such as the possibility of disc- 
type memories with tens of millions of bits 
in low-power, non-moving, small packages 
which will be orders of magnitude cheaper 
and faster than the disc memories of today. 

Bell Labs have been developing both at 
the same time, apparently not having 
decided which is the ideal memory of the 
future, but some semiconductor industry 
spokesmen have come down hard in favour 
of the CCD memories, claiming they are not 
only smaller and cheaper to make, but are 
actually superior to bubble memories. 

In charge coupled devices, packets of 
charge carriers are moved from point to 
point beneath the surface of a semi- 


incorporating a Digital Equipment PDP-8E 
with 16k extended core memory and tape 
reader, an ASR-33 tele-tyi^, a high speed 
tape punch and a Tektronix storage scope 
for visual monitoring of the reading 
process. 

Heart of the system is the optical reader 
itself, which accepts normal typewritten 



Chatter efiminator 


A special feature of Philips new FM806 
two-way' VHF FM radio is a device to 
overcome a problem which plagues most 
users: the constant chatter of other users on 
the same channel. 

The device, which is inbuilt, is known as 
SC829. It eliminates this problem for both 
the base station operator and the vehicle 
driver. The result is that the base station 
operator only hears calls from his vehicles 
and the vehicle operators only hear their 
base calls. 

While the basic idea of the feature is not 
new, the SC829 represents a considerable 
advance on any other systems in that it is 
automatic. It can also provide further 
facilities including selective calling, group 
calling, alarm signalling and call received 
indication. The SC829 is also available for 
addition to all other Philips models. 


conductor chip without direct connection to 
the manipulating electrodes. Electrodes are 
deposited on a thin insulating layer at the 
crystal surface, and control the charge 
carriers by means of localised electric 
fields. CCDs, like bubble memories, are 
well suited to shift register fabrication. 


copy on quarto or octavo sheets. Although 
normally programmed to accept a par¬ 
ticular fount used on IBM “golf ball” 
electric machines, it can be reprogrammed 
to read other founts if required. It will 
ignore reasonable skewing of copy on the 
paper, and can automatically insert or 
delete in response to readers’ corrections 
typed between lines. 



























WHERE 10 BUY THE 

0NiynH2 

WORTH BUYIHG. 


You need fast turnaround. 

If you go direct to the people 
listed here you’ll be sure of getting it. 

Each one is an authorised 
Fairchild distributor, chosen by us for 
their reliability and ability to handle 
orders quickly and efficiently. 

They’ll fix you up with the only 
TO-92 worth buying. Including the 
twenty listed on the preceding page, 
twenty other new TO-92 devices 
which will be announced next month, 
and all the other Fairchild devices 
you’ll ever need. 



AUSTRALIA PTY. LTD. 


Victoria 

Warburton Franki (Melb.) Pty. Ltd., 

220 Park St., South Melbourne, 
Telephone: 690151 

N.S.W. 

Warburton Franki Industries 
(Syd.) Pty. Ltd., 

199 Parramatta Rd., Auburn, N.S.W. 
Telephone: 648 1711 

George Brown & Co. Pty. Ltd., 

247 Sussex Street, Sydney, 
Telephone:519 5855 

South Australia 
Gerard & Goodman Pty. Ltd., 

192 Bundle St., Adelaide, 

Telephone: 23 2222 

Queensland 

Douglas Electronics Pty. Ltd., 

322 Old Cleveland Rd., Coorparoo, 
Telephone: 97 8222 

Western Australia 
Warburton Franki Pty. Ltd., 

41 Great Eastern Highway, Riverdale, 
^/Telephone: 618688 ' 

A.C.T. 

Electronic Components Pty. Ltd., 

3 Pirie St., Fyshwick, 

Telephone: 95 6811 
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Bending light 
around comets 

The behaviour and nature of light 
has puzzled the mind of man since 
prehistoric times. His intellectual 
curiosity and ever expanding 
needs have led to thousands of 
theories over the centuries, all 
based on a single fact: light travels 
in a straight line. 



However, with light guides such as those 
developed by Du Pont under the tradename 
“Crofon” it is possible to bend light around 
corners, create multiple points of 
illumination from one source, and carry 
light into previously inaccessible locations. 

Previously, fibre optics systems have 
been based on the use of glass fibres. In 
contrast to this, “Crofon” light guides 
consist of a number of plastic fibres, bun¬ 
dled randomly in a common jacket, which 
can transmit light energy from one point to 
another, similar to the way in which copper 
wire transmits electrical energy. As the 
fibres are not oriented, they cannot convey 
images. 

Each fibre has a core bf polymethyl 
methacrylate sheathed with a transparent 
polymer of a lower refractive index. 

The basic principle which enables light to 
travel through the transparent core is that 
of total internal reflection, a phenomenon 
governed by Snell’s law. 

Light rays which strike the core / sheath 
interface at angles greater than the critical 
angle are reflected back into the core and 
travel to the other end of the fibre by a 
zigzag path of successive reflections. There 
can be as many as 1500 of these reflections 
per metre in the 0.25mm (10 mils) diameter 
fibres used. 

The light guides will accept light from a 
cone witii a maximum apex angle of 64° and 
emit light in a similar cone at the output 
end. However, since the light transmission 

A monitoring system for exterior lights on a 
motor car. Light guides eliminate the risk of 
breakdown in the monitoring system itself. 


drops to zero at the boundary of this cone, 
the light input and output should be kept as 
close to the axis of the light guide as 
possible for effective transmission of light. 

The end losses depend on how well the 
fibres have been cut; well polished ends will 
give an attenuation value close to the 
theoretical minimum of 4pc whereas a neat 
cut with a sharp blade introduces a loss of 7 
to 12pc per end. Losses by absorption within 
the fibres amount to about 25 to 30pc per 
metre of length in the green region of the 
visible spectrum. Using high intensity light 
sources, it is possible to transmit useful 
signals over lengths of 15 metres or more. 

In the broadest sense, these light guides 
can be used in any application where there 
is a need to carry li^t from one point to 
another. Principal opportunities are over a 
broad spectrum of industrial applications 
for such functions as sensing, signalling, 
controlling and styling. 



Path of light ray entering "Crofon" light 
guide. White area indicates core of fibre; 
cross hatched area is the sheath. 


Typical of the possible uses for "Crofon" 
light guides is this installation which 
provides illumination to six locations from a 
single source. 

They are rugged enough to withstand 
handling in equipment and processes 
similar to those used with insulated elec¬ 
trical wire, such as automated cutting, 
trimming, attachment of fittings and 
bundling into harness. “Crofon” can be bent 
into radii of curvature as small as five times 
its own diameter without significant loss of 
light transmission. 

“Crofon” is available commercially in 
multifilament bundles contaning 16, 32, 48 
or 64 fibres of 0.25mm (10 mils) diameter as 
well as in 1mm (40 mils) monofilament 
form. Individual, bare (ie, without the poly 
ethylene jacket) fibres are also available 
for weaving into fabrics. 

The light guides can be cut to length using 
a sharp razor blade, a guillotine-type cutter 
or a rotary knife. Properly cut ends 
typically give 70-80pc of the light trans¬ 
mission of well-polished ends. Where 
designs require better light transmissions, 
the ends may be polished either with 
abrasives or by use of a special lacquer. 
Dyes can be incorporated into the lacquer to 
obtain coloured light output. 

More information on “Crofon” is 
available from Du Pont (Australia) Ltd, 55 
Falcon St, Crows Nest, NSW, 2065. 


A hi-fi radio receiver with "Crofon" in¬ 
dicators for both AM and FM tuners. The 
flexible light guide can be moved from end 
to end repeatedly without breaking. 
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JUST SHEER QUALITY 
(and Australian) 


THE AUDIOSOUND LD30 MKII 
AMPLIFIER 


A unique 35 watt RMS/channel simulated 
quadraphonic stereo amplifier with professional 
construction and performance at a realistic price. 
Features include, plug-in epoxy-fibreglass boards, 
18dB/octave Butterworth scratch filter, 0.049r 
distortion and direct-coupled output stage. 

The whole design consists of direct-coupled 
stages linked by polyester capacitors. The only 
amplifier in the world, to our knowledge, which 
has no electrolytic or chemical capacitors in the 
signal circuits from the pickup to the loudspeaker. 
The price, just $286. 


THE AUDIOSOUND HAFFNER 
LOUDSPEAKER SYSTEM 


If you want bass, clarity, smoothness, 
high power handling with high acoustic 
output, this is the loudspeaker system for 
you. It will handle a full 35 watts RMS 
over the ENTIRE audio range from 30Hz 
to 15KHz. 

The design uses a highly developed 
tuned-tunnel principle with massive 
construction. Multi-element crossov^ers 
with air-cored coils and polyester 
capacitors feed specially selected drivers 
with low distortion and wide dispersion 
characteristics. The price, $476 per pair 
(See full test report this Issue). 


DO YOU KNOW that AUDIOSOUND manufacture complete Unit-Audio systems 
and you pay little or no duty on the imported record-player unit as well as a saving on 
the individual component prices . . . See and hear this magnificent equipment at— 


AUDIOSOUND ELECTRONIC SERVICES 


35 HEATHER STREET, COLLAROY PLATEAU, NSW 2098 

PHONE: 982 1147 


ELECTRONICS Australia, March, 1973 


19 







Filming on location 


The astronomical costs of present-day film making has virtually killed the 
Hollywood studio type of extravaganza. Film makers have been forced out of 
doors to make their epics in more economical surroundings. Peter Snell, 
successful producer of films such as Antony and Cleopatra, talks about his 
new concept for on-location filming called Location Studios. 


“I was standing on the mountains just 
outside Madrid. Below me on the plains 
were the 238 members of my film crew, 
their 65 vehicles and a vast area of tents. It 
was just incredible. Like some major 
military camp. There’s just got to be an 
easier, cheaper way of making films, I told 
myself. 

“When you go on location in the film in¬ 
dustry, it’s just like a circus. Every caravan 
and every generator needs a vehicle to pull 
it. Every vehicle needs a driver, fuel, paper¬ 
work and so on. That’s the way it’s been 
done for the last 30 years. 

“But now the industry is in a pretty 
shocking state. There’s very little finance 
available. In the last six months there have 
been only three location pictures in this 
country. One was mine. Every producer is 


stuck with the problem of keeping costs 
down. 

“I took the view that as a young producer 
I’ve got at least another 20 years ahead of 
me as a film producer, so it would be worth¬ 
while designing and building two mobile 
studios that would combine many of the 
facilities needed for location footing. 
Tliese vehicles, I decided, would also 
broaden my scope as a producer. I could 
read new film scripts looking for op¬ 
portunities to make them on location. 

“Shooting on location can cost much less 
than in a studio. In a studio you’re paying 
for the men in the boiler room, machine 
shop and all the rest of the overheads. If you 


can stay away from the studios that’s the 
way to keep the cost of pictures down. In¬ 
stead of building a luxury flat in studio for a 
particular scene, it’s cheaper to get out and 
shoot the scene in a real flat. 

“I looked at all the various makes of 
chassis available. The vehicles were going 
to be enormous, comparable to double-deck 
buses. The problem was to get a tight 
enough turning circle. Moving round the 
back streets of London making a feature 
film requires manoeuvrable vehicles. 

“Another was the foreign parts situation. 
Could I get spares for the vehicles when 
they were working abroad? This turned out 
to be no problem with Bedfords. 

“My original intention was to put a 
generator on board. However, I decided to 
keep the generator separate since it would 
not always be possible to get this size of 
vehicle near enough to the site where the 
actual filming is taking place. The cameras 
might be a mile away and to run cables that 
far would be out of the question. 

“The vehicle bodies were buUt by Elmar 
Coachworks in Chiswick, London. The first 



The two mobile studios on location 
in Spain. One vehicle contains a 
theatre with full-size projector. 











Above, camera platforms on one studio. 
At right, from top, film producer Peter 
Snell; part of make-up room; film cutting 
and viewing room. 

unit has a production office fitted out with 
accounting machines and office equipment, 
and ten-station intercom linking all depart¬ 
ments and actual location site. This is used 
for calling artists and servicing depart¬ 
ments, and for general calls and announce¬ 
ments on the loudspeakers. 

"There is a make-up room fully equipped 
with hair wash and dry facilities, special 
make-up chairs, mirrors and hot and cold 
water. In the wardrobe room there are 
laundry machines, tumble dryer, sewing 
machines, and pressing facilities. Also a 
dark room for film storage. 

"Top deck consists of a film projection 
theatre, approximately 27 feet long, with 
screen and full-size projector, and equip¬ 
ment for viewing, cutting, splicing and 
dubbing of film. 

"When a film unit is out on location the 
viewing of film rushes shot the previous day 
is often a problem. It usually involves find¬ 
ing a village cinema and making do with 
poor projection equipment, flickering 
lights, etc. Not ideal conditions for 
assessing film. 

"But when my mobile unit is on location, 
the director, producer and other members 
of the team have only got to walk say a 
hundred yards to the vehicle’s projection 
room and view the rushes under optimum 


able to hire all camera, sound and lighting 
equipment, plus all the other mobile 
facilities, from one source can result in 
substantial weekly hire savings. 

"Sometimes I invest the vehicles in a 
picture. Instead of receiving any direct 
payment. I’ll take the distribution rights for 
the finished picture in Germany, Italy, 
France or anywhere I know I can sell the 
picture to a distributor. 

"I don’t go with the vehicles, not unless 
it’s one of my pictures they’re engaged on. I 
have staff who are responsible for driving 
the vehicles out to the location and they 
stick with the vehicles to maintain the 
electrical and hydraulic systems, projec¬ 
tion equipment, etc. 

"So far wherever the location has been 
we’ve managed to find a way in. TTiere’s 
nearly always a way round an obstruction if 
you look hard enough. 

"They’ve been used on-three location 
films — Sam Peckinpah’s The Straw Dogs, 
filmed in Cornwall; Harold Becker’s The 
Ragman’s Daughter, filmed in Not¬ 
tingham and London, and Charlton Heston’s 
Antony and Geopatra, filmed in Almeria, 
Spain.’’ ® 


Reprinted from "Bedford Transport 
Magazine 


conditions. That is one of the advantages 
that really has impressed people. 

"I'm also developing a postsynch facility 
which will make it possible to put the sound 
on the film while on location, saving the 
expense of recalling artists to a studio at 
some future date. 

"The second vehicle features storage 
space on the lower deck for the flood-light¬ 
ing and the general equipment needed for 
film production. Toilets are provided on 
each side. The top deck consists of four 
dressing rooms, with hot and cold water, 
make-up desks, wardrobe, refrigerators, 
cocktail cabinets and large settees. All are 
fully carpeted. 

"It probably sounds fairly irrational for a 
producer to have a dream about two 
vehicles and to go out and actually build 
them. I don’t think I’ll do it again. It was 
quite a nightmare. But anything that you 
build that nobody has ever built before is 
bound to be difficult. 

"They are used mainly for my own pic¬ 
tures. I’m not really in the equipment hire 
trade. But I do hire them out to other 
producers at $3000 a week. As with any new 
piece of equipment it’s hard to sell to the old 
hands. A technical guy can find a million 
reasons why the old way is the right way. 

"However, producers are always very 
keen on new ways to save money. And being 
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Philips 

Hendon: 


Comfwnents, com/wnents, components 

\ 

Philips Industries' works in Hendon, South Australia is now devoted completely to ; 
manufacture of electronic components and materials, as the local production centre 
for the Elcoma division. It is, in fact, the largest and most diverse electronic com¬ 
ponent manufacturing facility in Australia, as E-A's Editor Jim Rowe found when he 
was invited to tour the works a few weeks ago. 



As I was guided around the Hendon works 
by chief engineer Jack Bourne and 
Elcoma’s Sydney engineering manager 
David Segal, probably the thing that most 
impressed me was the tremendous variety 
of components and materials made there. 
They virtually run the gamut, from such 
basic materials as ferrites and winding wire 
through to advanced state-of-the-art silicon 
ICs. 

In making these products Philips doesn’t 
just buy in the constituents at a highly 
refined level, either. In most cases, the 
processing starts virtually from scratch, 
with raw materials. 

Take ferrites, for example. Philips make 
a very wide variety of both hard and soft 
ferrites at Hendon, ranging from tiny cores 
for VHF baluns to large industrial magnets. 
And as ferrite production manager Adrian 
Jansen showed me, they start riffht back 

At left is the epitaxy reactor, in the con¬ 
trolled environment section of the 
Semiconductor factory. A wire drawing mill 
is shown at far right 
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DIVERSE ACTIVITIES include (clockwise from top left} moulding of ferrite 
cores for EHT transformers, enamelling copper wire in the wire mill, semi- 
automated bonding of semiconductors, TV picture tube manufacture. 



with the raw materials. Large batches of 
iron oxides and the other ingredients are 
mixed and ground in huge ball mills, fired in 
a furnace, then ground down again to 
produce the correct particle size. After 
mixing with a binder they are then moulded 
in automatic moulding presses, and finally 
sintered in 80ft long tunnel kilns. 

Another part of the works which I found 
very impressive was the wire mill. This 
produces a very wide range of copper 
winding wires, ranging right down to the 
very fine wire used in miniature IF coils. 
Yet here again the process starts with the 
copper at a very early stage: huge drums of 
highly pure V 4 -inch diameter “wire”, from 
MIM in Townsville, Qld. Production 
manager Jim Boucaut tells me that they 
have found Australian copper of excellent 
quality, far better than any imports. 

Initial reduction of the wire is done by a 
big “bull puller”, with tungsten carbide 
dies. All later drawing is on multiple mills 
using diamond dies. After milling to the 
required size the wire is enamelled on a 
huge multi-station automatic machine. 


which typically applies no less than 10 coats 
— more than on most ihodern cars! 

Jim Boucaut also showed me over the 
valve, lamp and picture tube sections, for 
which he is also responsible. The range of 
valves and lamps made is very great, from 
classic 6CM5 and 1S2 television valves to 
fluorescent lamps and automotive lamps. 

Also very impressive was the printed 
wiring board facility, both because of the 
range of boards made and because of the 
scale of production. They make a very wide 
variety of boards, from normal phenolic 
types for consumer radio and TV sets to 
flexible polyester-based types for 
automotive and professional applications. 
And the total board output is a staggering 
180,000 per month! 

It is a big jump in technology from the 
ferrite plant and the wire miU to the 
semiconductor factory, even though the 
respective buildings are not spaced far 
apart on Hendon’s 65 acre site. Naturally, 
Philips regard the semiconductor 
manufacturing facility as their “glamour” 
exhibit, and when manager Allan Marriage 
guided me through, I certainly found it 
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First we made diem 
easy to use. 

Now weVe made them 

easytoget. 








Yes, we now have distributors. The best 
there are in Australia. These distributors 
have in stock our complete line of LED 
displays and LED lamps. 

Easy to use. All these products are solid- 
state and directly DTL-TTL compatible, 
they are all designed for ease of application. 
A complete LED lamp family. Our LED 
lamp family offers a complete selection of 
lens, lead and light output combinations. 
Our new T-1 Mini-LED Is just 0.125" in 
diameter. This device offers high 
brightness over a wide viewing angle. And 
you have a choice of lenses; red diffused, 
clear or clear diffused. This little gem, 
known as the 5082-4480, costs just 50c in 
100 quantities. The T-1% long lead wire 
wrappable 5082-4480 lamps start at 70c 
each in 100 quantities;, 
the short or bent lead 
5082-4440 LEDs 
start at 60c in 
100 quantities. 

Higher volume 
prices on all 
devices are even 
more attractive. 


A new low-cost isolator. At 5 MHz 
bandwidth, it’s 25 times faster than 
any other isolator on the market. It has 
a high DC isolation voltage of 2500 volts, 
and a high common mode rejection of 
10 volts at 2 MHz, making the 
5082-4350 ideal for eliminating ground 
loops In digital or analog line 
receivers, floating 
supply and feedback 
networks. Prices 
start at $2.95 each 
in 100 quantities. <j 

A low-cost LED display. Our numeric 
and hexadecimal displays have simplified 
your designs with on-board electronics, 
standard package configuration, and 
categorized light outputs. Best of all, the 
5082-7300 numeric has a new low price of 
$12.00 in 100 quantities. 

A new 1.5" LED numeric. 

This new LED display, 
visible from 60 feet, has 
on-board electronics, 
wide viewing angle, 
and Is designed 
for edge mounting 
In a standard 


The 
ll^ht 
Source 


PC board socket. Solid-state reliability 
makes the 5082-7500 Ideal where 
dependability is important. The price is 
$26.00 each in 100 quantities. 

Small character LED displays. The 
5082-7405 Is a 5 digit 
end stackable display. It 
minimizes power 
consumption and 
offers ease of 
implementation 
with a standard 14 
PIN DIP package. At 
only 7 mW per digit, 
this display is ideal 
for calculators, 
portable instruments 
and anywhere that low power and high 
brightness are important.The 5082-7405 is 
priced at $3.50 per digit in 100 quantities. 

Easy to get. Call the distributor nearest 
you for Immediate delivery. Or write us 
for more information. 
HEWLETT-PACKARD AUSTRALIA PTY. 
LTD.. 22-26 Weir Street, GLEN IRIS. 3146, 
Victoria. Telephone: 20 1371 (6 lines). 
Other offices in Adelaide, Brisbane, 
Canberra, Perth and Sydney. Also Auck 
land and Wellington. New Zealand. 


HEWLETT^ PACKARD 

COMPONENTS 


DISTRIBUTORS:— 

VIC. 

RADIO PARTS GROUP, 

562 Spencer Street, 
West Melbourne, 3003. 
Phone: 329 7888, 30 1251. 


N.S.W. 

RADIO DESPATCH SERVICE, 

869 George Street, 
Sydney, 2000. 

Phone: 211 0816. 


S.A. W.A. 

GERARD & GOODMAN PTY. LTD., GENERAL ACCESSORIES, 

192 Bundle Street, 46 Milligan Street, 

Adelaide, 5000. Perth, 6000. 

Phone: 23 2222. Phone: 22 2411. 


90311/V4675 
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Philips Hendon, cont. 




Picture at top shows one of the banks of triple diffusing ovens in 
the semiconductor "dean room". Above is a computerised test 
station for diodes, transistors and ICs. 


most impressive. As before this was partly because of the great 
variety of products made, and partly due to the scale of production. 
The semiconductor factory without a doubt produces the widest 
range of solid state devices in Australia — and all in very large 
quantities. There are lines producing germanium diodes like the 
familiar OA91, silicon power diodes, silicon whiskerless diodes like 
the 1N914, silicon bipolar transistors and JFETs in metal cans, and 
both transistors and ICs in moulded plastic packages. 

The degree of automation in the production process is quite 
extensive. Many of the transistor and IC bonding operations are 
almost completely automatic, with the operator simply lining -up 
each chip in the eye-piece graticule, and the programmed bonder 
doing the rest. Testing of completed devices is also highly 
automated, with multiplex computer testers coping with many 
different device types simultaneously. 

Of course Hendon has its own epitaxy reactor, and a bank of no 
less than ten diffusion ovens. These are in an area of the factory 
which has a very highly controlled environment. Replete with a 
“yellow room” with the highest rating in Australia for controlled 
environment, the facility is capable of producing virtually any type 
of bipolar device chip which may be required — including LSI. 

Hendon’s overall works manager Allan Johnston told me that the 
radio and television assembly plants were moved away more than 
15 months ago, as part of the plan to rationalise local Philips 
facilities and group the components and materials manufacturing 
plants at Hendon. Apparently when this happened there were local 
rumours that Philips were “pulling out” of South Australia. I can 
certainly testify that the rumours couldn’t be more wrong! 



COLOUR 

TELEVISION 

TECHNICIANS! 


If this advertisement takes you 
by surprise—you’d better start 
learning about colour now! 


Within just 2 years black and white TV will be super¬ 
seded! With colour will come a huge demand for 
new sets and new people. You can get the basic 
training to get into the industry or if you are in it you 
must get colour tuition now! As an engineer, tech¬ 
nician, serviceman—there’s a whole new profitable 
career for you—if you start learning now! Get expert 
tuition at home, in your own time, with an ICS 
course. (ICS also have courses in Basic and Advan¬ 
ced radio electronics.) But you must start now. 
Send the coupon today. 


_ yym 


POST THIS COUPON TODAY! 


INTERNATIONAL CORRESPONDENCE SCHOOLS, 

Dept 215,400 Pacific H'way, Crows Nest, N.S.W. 2065. 

Please send me your free brochure on Television, 
Radio and Electronics. 


Mr./Mrs./Miss_ 

Age_Address- 




■i Oocunatinn 

Postcode ■ 


LB3.3013 
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New low cost 
digital logic trainer 


Build this intriguing little unit and then use it to teach yourself the basic 
concepts of digital circuits and computers. It is low in cost, easy to build and 
uses modern TTL integrated circuits. 

by JAMIESON ROWE and NORMAN MARKS 


There is certainly no faster nor more 
effective way of understanding the concepts 
of digital electronics than by actually ex¬ 
perimenting with logic elements and con¬ 
figurations. Even a short time spent 
“playing” with a logic trainer like that 
described here will give you an un¬ 
derstanding of digital circuit operation far 
deeper and more lasting than many hours of 
reading. Not that practical experimenting 
is really a substitute for reading, of course 
— the two should be used together, one 
supplementing the other. 

We have called the trainer the “Mark 11” 
because in effect it is a very much updated 
and simplified version of the trainer- 
demonstrator which one of the authors 
described in the April and May 1%7 issues 
of “Electronics Australia”. Actually there 
are quite a few differences between the two 
units, the design of the new unit reflecting 
experience with the original trainer in the 
intervening years. 

The earlier unit was quite large in size, 
relatively costly, and used relatively low 
speed discrete transistor circuitry. This 
made it both a big project from the con¬ 
struction viewpoint, and also a unit mainly 


suitable for demonstration use in a 
classroom or lecture theatre. 

In contrast with this, the new trainer is 
small, low in cost and easy to build. It uses 
only a small number of modern TTL 
(transistor-transistor logic) integrated 
circuits, and as a result is able to work at 
quite high speeds — typically beyond 
12MHz. It also provides a greater number of 
basic logic elements such as gates and 
inverters. 

These features make the new trainer 
much more suitable for construction and 
use by the individual reader or student. It is 
also far more suitable for use by the logic 
system designer as a “design breadboard”, 
to mock up and test new configurations. 

But before you make the decision to build 
up the unit, and rush out with parts list in 
hand, we must warn you that it does have 
one noticeable problem: having built it up, 
you may not be able to get a chance to play 
with it yourself! It seems to have a strong 
fascination for anyone with even a passing 
interest in basic logic, so that you may find 
it hard to borrow it back from your 
friends ... 

The logic elements provided on the new 


trainer are as follows: six JK flip-flops, four 
2-input gates, six 3-input gates, six in¬ 
verters, three 2-input buffers, and a 4-input 
Schmitt trigger. These elements are sup¬ 
plemented by a dual range clock pulse 
generator, two bipolar pushbuttons with 
bounce suppression, four level setting 
switches, and six indicators using low-cost 
LEDs for readout. 

With these facilities the trainer may be 
used to demonstrate virtually all of the 
basic concepts of digital circuit operation, 
and to examine the operation of a very large 
number of logic configurations. 

All of the logic elements and associated 
pulse generator and indicator functions are 
provided by 11 low cost integrated circuits. 
The ICs are all in the widely used 7400 series 
of TTL devices, and are readily available. 

Three 7473 dual JK flip-flop devices 
provide the flip-flop elements, while a 7400 
quad gate provides the four 2-input gates. 
The six 3-input gates are provided by two 
7410 devices, and the six inverters by a 7404. 
Half of a 7413 provides the 4-input Schmitt 
trigger, while the other half is used with a 
BC108 or similar transistor to form the 
clock generator. One of the four buffer 
elements of a 7437 is used as an output 
buffer for the clock, while the other three 
become the 2-input buffers on the front 
panel. The elements of a second 7437 are 
used to produce the two RS flip-flops used 
for bounce suppression of the two push¬ 
buttons. Finally the six inverter elements of 
a second 7404 are used as bufferndrivers for 
the six indicator LEDs. 

Power for the digital circuitry is provided 
by a simple transformer and bridge rec¬ 
tifier circuit followed by a regulator using a 
Fairchild 7805 linear IC, The full circuit of 
the trainer thus uses only 12 low cost ICs, 
one transistor, four silicon diodes and a 
handful of minor components. 

The complete trainer is housed in a cast 
aluminium alloy case measuring 273 x 172 x 
56mm. The case for the prototype was 
kindly supplied by Standard Telephones and 
Cables Pty Ltd, and we sprayed it with 
black vinyl automotive paint. The escut¬ 
cheon plate used to show the logic symbols 
and connections for the various elements is 
made from 3M “Scotchcal” in our case, but 
metalwork manufacturers will no doubt 
produce etched and filled panels for those 
lacking the photographic facilities to 
produce a Scotchcal panel. 

Apart from the power transformer, and 
the switches and other components 

COMPLETE TRAINER is shown at left, with 
a pack of interconnecting leads. It can be 
used to demonstrate virtually all of the basic 
concepts of digital logic. The complete 
circuit is shown at right on the facing page. 
Note the use of TTL ICs, LED readouts. 
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TRAINER MK 2 • ^distributed on board 

AT SWITCHES ON PANEL 















































































































mounted on the front panel of the case, all of 
the components used in the trainer are 
mounted on a printed wiring board 
measuring 140 x 89mm. The pattern for the 
board copper is coded 73/tl; copies have 
been sent to board manufacturers, so that 
boards should be available very shortly. 

The wiring board is mounted in the bot¬ 
tom of the main part of the case, with the 
transformer alongside. The transformer is 
a Ferguson type PF 3504, which uses a low- 
profile construction similar to that used for 
fluorescent tube ballasts. The mains cord 
enters the case through a grommeted hole 
in the rear, and is clamped by a “C-clamp” 
upon entry. The active and neutral wires 
are terminated and connected to the 
transformer primary leads by means of a 
small “B-B” connector strip, while the 
earth wire is terminated in a solder lug 
mounted under the clamp screw. 

Mounted on the front panel are the clock 
generator rate pot, the range switch, the 
two miniature pushbuttons, the four level 
switches, the six LEDs and, of course, all of 
the logic connectors. 

In planning this new trainer we have 
given special attention to the in¬ 
terconnection system. The choice of con¬ 
nectors is of considerable importance with a 
device of this kind, both because the con¬ 
nectors form such an integral part of the 
functional circuitry — which means they 
must be reliable — and because there are so 
many of them. The latter implies that they 
should be both low in cost and small in size. 

The interconnection system we have used 
seems to satisfy these requirements very 
well. The connectors are low in cost, small 
in size and yet very reliable. They are made 
by McMurdo Australia, who kindly supplied 
samples for evaluation and use in the 
prototype. 

The connectors which mount on the panel 
of the trainer itself are not actually 
manufactured as connectors, but as in¬ 
sulated chassis feedthroughs. They consist 
of a 1mm diameter tin-plated pin anchored 
in a stepped insulator of polypropylene, 
designed for press fitting in a 1 / Sin hole. 
The McMurdo catalogue number is FT-1, 
and the part number 1370. You will probably 
need to buy a packet of 250, as the trainer 
uses 226. 

The actual interconnections are made 
using connector leads which McMurdo 
make for use with a proprietary IC 
breadboard system. The leads are 8 inches 
long and consist of a length of multi-strand 


a. 

D 

ri 


T] 


X __ 

Q 

Z 

UJ 

m 


> 

T 


1/4" 

[^3/8"*-| 



- 1-3/8" -^ 



HOLES A’ = 5/32" DIA. 
MINIMUM MATERIAL ; 18G ALUMINIUM 
7805 HEATSINK 


DIMENSIONS of the small heatsink bracket 
required for the 7805 regulator IC. Hole 
nearest bend is for board mounting screw. 
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ALL MICROCIRCUITS SHOWN VIEWED FROM ABOVE 



/C CONNECTIONS are shown at top, as a guide for board-panel wiring. The other board 
wiring details are shown above, viewed from component side. 


plastic covered hookup wire fitted at each 
end with a crimped clip similar to those in 
miniature valve sockets. The clips are 
already sleeved with nylex tubing, so that 
the leads are ready for immediate use. 

The leads are sold by McMurdo in packs 
of 25 in assorted colours, for about $4. 
The part number is 6400-08-03. As the 


feedthroughs cost only 3 cents each, the 
resultant cost of a single interconnection for 
the trainer is thus 22 cents, which compares 
very favourably indeed with any other 
available connectors. 

It is interesting to note that the banana- 
type plugs and sockets used for in¬ 
terconnections on the original trainer 
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DICK SMITH'S ELECTRONIC CENTRE 


PLESSEY 3 & 3 AMPLIFIER KIT 

Thoroughly recommended/ this high 
quality stereo amplifier utilises the well 
known Plessey SL.403D IC's. It is sup¬ 
plied complete in an attractive display 
pack and includes all components other 
than the power transformer. The in¬ 
structions supplied are very explicit, in 
fact, a person who can solder but has had 
no previous electronic experience could 
easily build this amp. Our staff member, 
Ian Smith (age 16) built his in less than 
two hours. The complete unit is now 
operating in our Sound Room for all to 
see and listen to. 

Also included are full details of q 
suitable speaker enclosure, a silk 
screened board, and all controls. The 
cost of the separate parts are a lot more 
than the total kit price — 

Plessey AT 102 amp S27.50 $1.00 p&p 
Transformer to suit $6.66 .75 p&p. 
BSR fully automatic 
Gll-105 Turntable (ceramic cartridge) 
$29.64 $1.50 p&p. 


72' G7 

Guitar Amp. 

1.50 

72 SA9 

Amplifier 

1.50 

72' SIO 

Scaler 

1.60 

72 ' 10 

1C Probe 

.95 

72' Sll 

4 Channel Converter 

1.50 

72 SAIO 

Playmaster 136 

1.90 

ET025 

Super Stereo 

1.90 

ET026 

Tape Slide Sync. 

1.50 

ET029 

Tuner 

1.45 


1C Power Supply 

2.50 

ET033 

Int. audio system 

2.60 

ET034 

Int. audio system 

2.60 

ET111 

Power Supply 

1.50 

ET1413 

lOOW AMP 

2.20 



TANGENT KITSETS 

2 Transistor Radio kit. A most popular 
kit at a most reasonable price — 
requires no aerial, complete with "easy 
to build" instructions — all you require 
is a soldering iron. Ours took only 30 
mins to build. Pre-wound aerial coil and 
crystal earpiece supplied or can be used 
with any small amplifier (such as 
below) to operate a speaker — $5.70 plus 
battery 53c 



AMPLIFIER KIT 

A 4.5 watt RMS (6 watts peak) amplifier, 
features excellent fidelity and extremely 
low distortion (less than .5®f at 1 watt), 
easy to build. Supplied complete with 
comprehensive instructions. Suggested 
uses are— 

(1) Stereo amp 

(2) Baby alarm 

(3) Amp for 2 tran. radio 

(4) Intercom 

(5) Thing-a-me-bob. 

Requires approx. 12 to 18 volts DC. 
AMP KIT — $8.70 incl. P.&P. 

Fully built & tested: $9.50. 



Power supply for above — pre-built, will 

operate two of above amplifiers or useful 

for many other things, 240v to 13.8 volt 

D.C. at 1 amp — $9.00 

CALL IN AND SEE THESE UNITS 

OPERATING. 


CIRCUIT BOARDS - pre-tinned 

The "Rolls Royce" of circuit boards are 
now available from Dick Smith — give 
your equipment that professional look — 
all boards are heavy duty and are fully 
pre-tinned to prevent oxidation marks 
and to make soldering easier. 

71 C12 Musicolor Mark 2 3.00 

72 SAl Economical Amplifier 3.00 

72 R2 Crystal Locked Receiver 1.60 
72 P3 Microphone Pre-Amp .90 

72 T3 EA130 Tuneable I.F. 3.20 

72 PS6 Reg. power supply -98 

72 " C2 Sync. & pattern gen. 4.75 

72'A6 P.A. Amp 1-50 

72' MX6 P.A. Amp 2.70 

72 P2 Mic. preamp. 1*80 

72 C8 6 Metre Converter 1-30 


LIGHT EMiniNG DIODE 

Miniature M50 Red — the same price as 
miniature filiament bulbs — at this price 
wire them into logic circuits as status 
indicators, build low cost counters or use 
them as panel lights. 


'75C each or 10 for $6.50 


SUPER KITS 


Dick Smith "Super Kits" are very 
special as they have been selected by 
him for "V.I.P." treatment. At least one 
of each kit has been built by Dick Smith 
or his staff and is on display at the 
electronics centre. Other features are: 

1. Expensive pre-tinned "silver" boards. 

2. Full copies of constructional articles 
included. 

3. Any changes in circuits, addendums 
etc are included — saves checking 
following issues. 

4. Most kits contain "extras" at no cost. 
These extras have been added where 
Dick Smith thinks they may be more 
reliable or where he feels the con¬ 
structor may have difficulty in pur¬ 
chasing them. 

REMEMBER if Dick Smith can build it 
— anyone can! ! I 

MUSICOLOUR MK II (E.A. DEC. 71). 
Build this exciting colour organ unit. It 
may be driven from any low level output 
from your amplifier or radio unit and 
will operate up to 1000 watts per channel. 
Complete kit including full instructions 
and heavy duty (lOamp) triacs $49.50 
P&P $1.00. 

CDI KIT (E.A. AUG. 70) 

Want to improve the performance of 
your car? Then make up this well proven 
capacitor discharge ignition unit. 
Supplied complete with instructions. 
Extra at no cost; Pre-wound secondary 
coil and special silicon grease $21.00 
P&P $1.00 

100 Watt AMP (E.T. DEC. 72) 

The complete kit to build this enor¬ 
mously powerful quality amp. Extras 
include deluxe pre-tinned circuit board, 
silicon grease, a can of heat absorbing 
spray paint and full construction details. 
New Low price $65.00 p&p $1.00. 

SEPARATE PARTS FOR ABOVE KIT: 

Metalwork including pre-drilled heat 
sinks $14.50 P&P 50c 

PF 3577 transformer $10.60 P&P $1.50 
ET.1413 circuit board $2.20 

STEREO 24 ADAPTOR (E.A. Nov. 72) 
We have recently built this inexpensive 
unit and find it quite amazing (call in 
and have a listen if you can). Complete 
kit including special board and in¬ 
structions $5.75 P&P 50c. 

PLAYMASTER 136 AMP (E.A. DEC 
72) 

Good value for money with special 
transistor offer from Fairchild. Com¬ 
plete kit (less "special offer" tran¬ 
sistors) including attractive front panel, 
pre-tinned boards and silicon grease for 
transistor mounting. 26 watts RMS 
Output $55.60 P&P $1.00 

Metalwork only $8.00 P&P 50c 

Panel only $2.50 

Board 72 SAIO $1.90 

BC108B 55c 

BC109C 55c 

Call in and see these completed "Super 
kits" and always remember If Dick 
Smith can build it — ANYONE CAN! ! 


SOLAR CELL KIT 


From International Rectifier 
We have sold a huge quantity of this 
popular kit — our second shipment is 
arriving from the U.S.A. this month. 
Seven cells are supplied, valued at over 
$24.00. Supplied complete with in- 
struction book. 

Yes! these cells actually generate power 
from the sun. 


510.35 
P A P 30c 



SOLDERING SPECIAL 

Multicore "Savbit" solder 
This solder contains five separate cores 
of flux as well as a small percentage of 
copper to help prevent tip erosion. 

16 gauge 60 40 $2.65 per lb P & P 30c. 

5 YARD "Experimenters Coil" 60c 
DESOLDERING BRAID 
Five foot length of flux impregnated 
braid in container. $1.35. 


MOLEX I.C. SOCKET PINS 

With these you can build economical l.C. 
sockets (approx 1 3 price) by simply 
cutting off the number of connections 
required (i.e. two strips of seven for 14 
pin socket) and soldering on to P.C. 
Board. 

50 Pins 51.00 


TANTALUM CAPACITORS 

Special 

Extremely small and reliable units from 
Plessey — use them in place of Elec- 


trolytics — ideal 
transistor circuits. 

for all 

low voltage 

Value 


Voltage 

4.7 uf 

at 

35 

22 uf 

at 

16 

33 uf 

at 

10 

47 uf 

at 

6.3 


10 for $2.50 P & P 30c 
Values may be mixed 


RESISTOR SPECIAL 


-C3BS)” 


Top quality, thermally stable Philips 
resistors >4 and * ? watt. All values, 1 ohm 
to 4.7 meg ohm 
All 4c each 

Special servicemans pack — full 
assortment of values — over 150 
resistors (* 2 watt)54.30 


SPECIALS 

Build yourself a motor speed controller 
for bench drills, electric motors etc, full 
750 watt rating. 

KIT D.S.E. 1 includes 10 amp S.C.R., 
Pot, Diodes and simple circuit $5.75. 

KIT DSE-12 includes above and hard¬ 
ware (metal box, power connectors etc) 
to make complete drill speed controller 
$9.75 (P&P 300 


GO SOLID STATE 



VHF POWER TRANSISTORS 30 watts 
at 12.6 volts — FANTASTIC OFFER TO 
AMATEURS — $9.85. 

These transistors manufactured by 
"Solid State Scientific" are exactly as 
currently being used by Australia's 
largest VHF mobile radio manufac¬ 
turers. They are virtually indestructible 
(they withstand severe V.S.W.R.) and 
are guaranteed to give in excess of 30 
watts at 144 mcs on 12.6 volts (more at 
13.8 volts!) Supplied complete with data 
sheet, test, circuit and layout diagram. 

FEATURES; 

• Withstand severe V.S.W.R. 

• Low inductance stripline package. 

• All leads electrically isolated from 
stud. 

• Greater than 4.4 db power gain 
TYPE 2N 5591-59.85 plus 50c p&p. 

DRIVER TRANSISTORS AVAILABLE. 

Complete with data sheet and suggested 
circuit and layout diagram. 

2N 5590 (15 watts) $7.75 
2N 5589 (7 watts) $6.50 p&p 50c 
The complete set of three transistors are 
available as a special package offer for 
$22.50 plus p&p 50c. 

Data sheets available separately 10c 
plus 20c p&p. 


AUDIO SPECIALS 

B A.S.F. TAPE—SPECIAL PURCHASE 

We have recently made a bulk purchase 
of B.A.S.F, "LH" tape and can offer this 
at amazingly low prices. 

7" X 1800' L.H. 56.90 or 10 for 56.50 

7" X 2400' L.H. 58.74 or 10 for $8.24 

P & P 50c per tape or $ 1 .00 per order 

C60 L.H. Cassette 51.80 or 10 for $16.00 

C90 L.H. Cassette $2.55 or 10 for $23.00 

C120 L.H. Cassette $3.50 or 10 for $31.00 

P & P 30c per order 

C60 Chromium Dioxide 52.95 

C90 Chromium Dioxide $3.60 

P & P 30c per order 


INCREDIBLE NEW 
CATALOGUE - 
1973 EDITION 


DtCK SMITH 
ELECTRONICS 
CA TALOG UE 

o 


We have sold over 3,000 copies of our new 
1973 catalogues. This greatly improved 
larger 2nd edition is fast becoming the 
hobbyist's reference book because of its 
pages of information, prices, formulae 
etc. We now include parameters on 
every transistor we sell, thus making the 
job of finding equivalents much easier. 
Our instrument section is greatly 
enlarged and the catalogue also features 
a new section on high quality McMurdo 
and Utilux connectors. Yes — we still 
include our popular 50c vouchers 

Dick Smith Electronics Pty Ltd., 162 
Pacific Highway, Gore Hill, 2065 (near 
Channel 2) 439-5311 (5 lines) 


DEAR DICK 

Please send me your catalogue. I enclose 50c towards the cost plus 25c to 
cover p&p knowing that it contains special 50c discount vouchers. 


NAME .... 
ADDRESS 


.POST CODE 


CATALOGUE AVAILABLE AT NO CHARGE TO ORGANISATIONS, RADIO 
CLUBS, SCHOOLS ETC. APPLYING ON OFFICIAL LETTER HEAD. 
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for superior 
soldering 


Adcola Australia lead the world with over 
100 different standard tips, covering the 
entire field of production and servicing. 
Micro-miniature and Instrument work; printed 
circuits; heavy tag, chassis and wire 
soldering. All are sealed to prevent seizing 
in the barrel. 

Each tip is matched to one of the seven long¬ 
life, fast-heating Adcola ‘M’ Series soldering 
tools — from % oz. to 5 ozs. — each of 
which Is available in at least three tempera¬ 
ture ranges. 

Benefits — swift work, durable joints, no 
damage to components, no joint embrittle¬ 
ment, lower soldering and maintenance 
costs. When it comes to soldering, the best 
tip is Adcola. 


ADCOLA 


Selection is simple; from our brochure. Yours for the asking. 

ADCOLA PRODUCTS PTY. LIMITED 

VIC.: 22 Firth St., Doncaster, 3108 (Tel. 848 3777) 

NSW: 59 Moxam Rd., Punchbowl (Tel. 709 5293) 

S.A.: Graphic Electronic Industries 

Pty. Ltd. Blair Athol (Tel. 21 5644) 

OLD.: T. H. Martin Pty. Ltd., Brisbane (Tel. 21 5644) 

W.A.: Everett Agency Pty. Ltd., Perth (Tel. 8 4137) RASA 


resulted in a cost of 45 cents for a single 
interconnection — double that of the new 
system. Not only this, but many hours of 
tedious stripping and soldering were 
required to make up the leads — a chore 
which is completely obviated by McMurdo’s 
ready-made leads. 

The feedthroughs are cemented into 
1 / Sin holes in the front panel of the trainer 
case, with their larger diameter at the 
front. We used Eastman type 910 cement for 
this operation, but as a great deal of care is 
required with this cement, constructors 
may wish to use an alternative such as 
Araldite. A thin smear should be placed on 
the narrow part of each feedthrough before 
pushing it into the hole. 

The indicator LEDs are also cemented 
into holes in the front panel, but in this case 
they are inserted from the rear. Again 
apply a thin smear of cement before 
pushing the LEDs into their holes, this time 
making sure that they are all orientated the 
same way to make it easier to connect their 


TRAINER PARTS LIST 

1 Aluminium alloy case, 273 x 172 x 
56mm. 

1 Printed wiring board, 140 x 89mm 
(73/t1). 

1 Escutcheon plate with logic symbols, etc. 

1 Step down transformer, PF 3504 or 
similar. 

1 Pack of 250 insulated feedthroughs, 
McMurdo type FT-1. 

3 Packs of McMurdo dip leads, part 
number 6400-08-03 (additional packs if 
required; 25 leads per pack). 

5 Miniature toggle switches, SPOT. 

2 Miniature pushbuttons, DPDT. 

SEMICONDUCTORS 

1 BC108, BC208 or similar. 

6 SL103, 5082-4403 or similar LEDs. 

3 7473 dual JK flip-flops. 

2 7410 or 9003 triple 3-input gates. 

1 7400 or 9002 quad 2-input gate. 

1 7413 or 9N13 dual Schmitt trigger. 

2 7404 or 9016 hex inverters. 

2 7437 or 9N37 quad 2-input buffers. 

1 7805 5 volt regulator. 

4 BY126-50, EM4005 or similar silicon 
diodes. 

RESISTORS 

6 180 ohm 72 W 

1 220 ohm 72 W 

1 470 ohm 72 W 

1 47k carbon pot, linear. 

CAPACITORS 

1 330pF 400V polystyrene. 

6 0.1 uF 25 V ceramic. 

1 0.22uF 100V polyester. 

1 47uF 6VW tantalum electro. 

1 2200uF 16VW electro. 

MISCELLANEOUS 

Mains cord and plug, grommet, cable damp, 
2-way B-B connector, 4 rubber feet, knob 
for rate pot, scrap of 16G aluminium sheet 
for 7805 heatsink, connecting wire, 
solder, screws and nuts, etc. 

Note: Resistor wattage ratings and 
capacitor voltage ratings are those for 
components used in our prototype. 
Resistors with higher wattage ratings and 
capacitors with higher voltage ratings 
may be used if physically compatible. 
Components with lower ratings may also 
be suitable in some cases if available, but 
care must be taken to ensure that ratings 
are not exceeded. 
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INTERIOR WIRING AND COMPONENTS are shown in these views of the trainer. Few 
components are used, and the wiring is not critical. The interconnections are tedious, but 
easily achieved. 


anode leads to a single length of tinned 
copper wire. The polarity identification is 
by means of a small index flat in the flange 
at the bottom of the moulded plastic body. 

In assembling the trainer we suggest that 
you first wire all of the ICs and other 
components to the printed board, using the 
circuit diagram and the board wiring 
diagram as a guide. Note that the 7805 
regulator IC is fitted with a small heatsink 
bracket, made from a scrap of 16G 
aluminium sheet. The bracket is fastened to 
the board under the IC mounting screw, and 
also by the nut of the adjacent board 
mounting screw when the board is mounted 
in the case. 

After wiring up the board, set it aside for 
a while and mount the transformer in the 
case, adding the mains cord and completing 
the primary wiring. At this stage the rubber 
feet may be added to the case, also the 
board mounting screws. These should be 
1 / 8in Whitworth about 5 / 8in long, with the 
heads outside the case and two nuts on each 
in order to space the board from the metal. 

Now assemble the front panel, first 
mounting the clock rate pot and the push¬ 
buttons and switches so that these attach 
the escutcheon to the panel and hold it in the 
correct position. One or two of the feed¬ 
throughs may be used during the operation, 
to ensure that all holes are in correct 
alignment. All feedthroughs should then be 
cemented into place, followed by the LEDs. 


The next step is to add the wiring between 
the board and the panel. This is rather 
tedious, because of the number of wires 
involved, but if tackled in a few short 
sessions it really doesn’t take very long. We 
suggest that you wire up both ends of each 
wire as it is fitted, to avoid mix-ups, and 
work from the rear to the front. That is, 
wire the flip-flops first, then the gates, the 
inverters and the remaining wiring. This 
ensures that the wiring first-done does not 
get in the way when you are nearing 
completion. 

The final steps are to connect the trans¬ 
former secondary leads to the board, 
mount the board into the case, and fasten 
the case panel using the screws provided. 
Note that the secondary connections to the 
PF3504 transformer are those for 12V output 
— i.e., the two outside pins, with the inner 
pins linked together. 

The trainer should now be complete. If 
you switch on the power, all six LEDs 
should glow, and it should be possible to 
measure between 4.8 and 5.6 volts with a 
multimeter connected between the “H” and 
“L” connectors immediately above those 
for the LEDs. You can check that the clock 
generator is going by connecting its output 
to one of the LEDs. With the rate switch in 
the “slow” position and the pot fully anti¬ 
clockwise, the LED should flash at a rate 
of about 1 every 2 seconds. Advancing the 
pot should make the flash rate increase, 
(Continued on page 125) 


PIHER 


TRIMMER ■ POTS 
SERIES PT 


New patented design which offers fully en¬ 
closed construction protecting the carbon 
track and wiper against dust, dirt, solder flux 
etc. Also prevents track damage due to ma¬ 
ladjustment, which is a common problem 
with open track type presets. 


Ability to trim or adjust from either side with 
screw driver slot. 

-Alternatively knurled knobs available. 

- Spindle shafts can be specified if required. 


CHARACTERISTICS 


PT10 PT15 

Mechanicai 240° 270° 

Torque 50 - 200 pcm 50-250 pcm 

Rated dissipation 0,20 W 0,25 W 

Working voitage 150 V 200 V 

Curves lin 

Temperature range -10° C a 70° C 


AVAILABLE FROM LEADING 
WHOLESALERS 

or send direct to: 


PT 10 V 


PT 15 h (2’5) 


Two basic sizes available - PT 10 Series - 
70 mm diameter and PT 15 Series - 15 mm. 
diameter. 
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the low budget Hi-Fi turntable 
that isntbuilt like one 
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ADDRESS _ j 

-I 

_POSTCODE_ 

To: Audioson International Pty. Ltd. 

64 Winbourne Road, BROOKVALE, NSW 2100 

Plessey Ducon Pty. Limited, Villawood. N.S.W. 


Return the coupon below for full details of this and 
other Garrard turntables — or ask your Hi-Fi dealer 
for a demonstration today. 


r Please send me free copies of Garrard literature T 
I NAME _ I 


Garrard experience builds more into a low budget 
Hi-Fi turntable. More quality; more plus points; more 
value. Compare these features:— 

• Automatic play of single records at 33 % 45 and 78 
rpm. 

• Low resonance tubular aluminium pick-up arm. 

• Resiliently mounted counterbalance weight • Stylus 
force adjustment calibrated 0 to 5 grams. • Finger tip 
control bias compensation. • Viscous damped cue and 
pause control. • Slide-in cartridge carrier. • lOVz 
inch non-magnetic turntable. • 4-pole induction motor. 

• Performance: wow and flutter better than 0.14% 
rms. Rumble (relative to 1.4cm/sec at 100Hz) better 
than 46dB. This performance meets DIN 45-500 Hi-Fi 
Standard. • Black and silver finish as standard. 
Wooden base and rigid plastic cover available. 

These are hard facts about features that have 
earned critical acclaim in the audio press for the SP25 
Mklll. 














































DC AMPUFIER 


Experimental AM tuner 
using a phase-locked loop 


Those who would like to experiment with one of the new '"phase-locked loop" 
ICs should find this article particularly interesting. It explains the operation of 
the devices, and describes an experimental AM broadcast tuner. 


by PETER STEPHENSON " 

When phase-locked loops or “PLLs” 
became available in IC form recently, my 
immediate reaction was that it should be 
possible to use one of these devices to 
produce a simple yet high performance 
synchrodyne-type AM radio tuner. After 
many frustrations and a good deal of ex¬ 
perimental work I have finally managed to 
produce such a unit, and it does work quite 
well — most people who have heard it have 
been very impressed. 

It’s not quite as simple as I had hoped, for 
reasons which I hope will become apparent. 
However it is still quite easy to build and get 
going, and will not cost very much. I am not 
claiming it to be the ultimate design for a 
tuner or receiver of this type, by the way — 
merely one which works quite well and 
should serve as a good starting point for 
those who would like to experiment further. 
I myself plan to develop the design in 
various ways as soon as time permits, and if 
ail goes well perhaps offer a tuner on the 
commercial market. 

For the benefit of those not as yet familiar 
with PLLs, I should perhaps point out the 
concept is not new. It was actually proposed 
by a Frenchman named de Bellescize in 
1932, in an article titled “La Reception 
Synchrone”. As this suggests he was in fact 
proposing it as a system for radio reception, 
although more recently it has been used for 
many other applications such as signal 
processing, frequency synthesis, and noise 
filtering. The application of the idea to radio 
reception was proposed again in 1947 by D. 
G. Tucker, who first coined the name 
“Synchrodyne”. 

Actually the concept of the PLL should 
already be quite familiar to many readers, 
because there is a PLL in virtually all 
modern TV receivers. This is the so-called 
horizontal automatic frequency control or 
AFC circuit, used to lock the horizontal 
sweep oscillator in phase with the incoming 
sync pulses. 

You can see the similarity to this type of 
circuit in Fig 1, which shows the basic 
arrangement of a PLL. In simple terms, the 
frequency and phase of the voltage- 
controlled oscillator or “VCO” are locked to 
the input signal by comparing them in a 
phase comparator, filtering the resulting 

=i^The author, a contributor, supplied his lab 
notes and design details for the tuner. 
Additional material on basic PLL operation 
has been added by the Editor. 


COMPLETE TUNER built by our 
contributor is shown below. Operation 
of the phase-lock loop and use as an 
AM detector are shown in the 
diagrams. 



FIG. 1 BASIC PHASE-LOCKED LOOP (PLL) 




-DEMODULATED 
AUDIO 


FIG. 2 USING A PLL FOR SYNCHRONOUS AM DETECTION 


error voltage and using it after am¬ 
plification to control the VCO. 

Practical PLLs do not actually lock the 
VCO phase directly to that of the incoming 
signal, but because of the way they perform 
the phase comparison there is a fixed phase 
difference of 90 degrees. For most ap¬ 
plications this is not important, but when 
the PLL is to be used for synchronous 
detection of AM signals the 90 degree dif¬ 
ference must be removed. This is done by 
feeding the signal used to lock the PLL 


through a 90 degree phase shift network, as 
shown in Fig 2. 

The two 90 degree phase shifts effectively 
cancel, because regardless of the actual 
phase of the VCO — zero or 180 degrees 
relative to the input signal — both polarities 
of its output are fed to the product detector 
used to produce the demodulated audio. 

As you can see from Fig 2, using a PLL for 
AM detection is in fact the Synchrodyne 
system. We beat the incoming AM signal 
with an oscillator of the same frequency and 
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Bi-directional record 
and playback tape deck 
Model A-4070 

• 4 Ferrite heads (6 head 
function). • Reel size 7" 

• Tape speed 3% Ips and 
IVz ips • Triple motor 
mechanism • Wow.and flutter 
.06% at 7% ips o F/R 26 to 
24,000H2 at 7% ips 

• S/N ratio 58 dB 


Make 

music- 

not 

noise 

You may not realise it, but until now, 
even the best tape decks allowed 
a degree of noise during recording 
and playback. This may have 
been all right for conventional tapes, 
since they were far from perfect. 

But with the recent introduction of 
the low noise/high output tapes, 
it's no longer permissible. 

Which brings us to a new generation 
of decks by TEAC. And TEAC calls 
them Superior Sound/Low Noise decks: 
decks designed to get the most out of 
the low noise tapes as well as the 
conventional types. 

Five of these new generation decks 
are described here. If you'd like 
to know more, write to us and we'll 
send you the TEAC Catalogue, 
price list and franchised dealer list 

TEAC 




Stereo Tape Deck 
Model A-3300 

• Reel size 7" • Tape speed 
3% ips and IVn ips • Triple 
motor mechanism • Wow and 
flutter .06% at 1% ips 

• F/R 25 to 24.000Hz 

• S/N Ratio 55 dB 


Automatic Reverse Stereo 
Tape Deck 
Model A-1250 

• 3 heads-4-head function 
.• Reel size 7" • Tape 
speed 3% ips and 1V^ ips 

• Triple motor mechanism 

• Wow and flutter .08% at 
7% ips • F/R 30*to 22,000 
Hz at 7ya ips • S/N 

Ratio 55 dB 


A SOUND IDEA 



Model A-1230 

• 3 heads-4-head function 

• Reel size 7" • Tape speed 
3% Ips and IV^ ips • Triple 
motor mechanism • Wow and 
flutter .08% at 7% Ips 

• F/R 30 to 22,000Hz at 
7% ips • S/N Ratio 55 dB 



Combination Head 
Stereo Tape Deck 
Model A-1030 


• Reel size 7" • Tape speed 
3% ips and 1V^ ips • One 
motor mechanism • Wow and 
flutter .08% at 7% Ips 

• F/R 30 to 22.000Hz 

at 7ya ips • S/N Ratio 55 dB 

• Auto Shut-off 


Australian Distributors: Australian Musical IndustriesPty. Ltd., 155 Gladstone St, South Melbourne Vic., 3205. Ph. 69 7281 
619 Pacific Highway, St Leonards, NSW 2065 Ph. 439 5752 
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phase as its carrier, in a product detector, 
and thus produce the original audio in¬ 
formation. The PLL is used to ensure that 
the local oscillator is accurately locked to 
the carrier. 

It was with the general scheme of Fig 2 in 
mind that I bought a Signetics type NE 561- 
B integrated PLL a short time ago. The NE 
561-B is a high performance device which 
includes not only the basic PLL elements of 
Fig 1, but also a product detector for AM 
detection. Typical devices will work from 
less than IHz to more than 30MHz, and will 
lock to input signals as small as lOOuV. 
(Like other Signetics ICs, the NE 561-B can 
be ordered through tra(le suppliers from 
Tecnico Electronics; it costs about $7.50 
plus tax.) 

A simplified block diagram of the NE 561- 
B is shown in Fig 3. Note that the PLL error 
voltage is amplified and brought out to pin 
9, because the basic PLL can be used for 
FM demodulation merely by feeding in a 
frequency modulated signal. The 
modulation forces the PLL to follow it in 
frequency, so that a replica of the original 
modulating signal is generated as a com¬ 
ponent of the error voltage. A capacitor can 
be connected to pin 10 for de-emphasis if 
desired. 


At the time I bought the device, only very 
scant applications literature was available. 
Undaunted, I hooked it up on the bench with 
the necessary components and power 
supply, making ample use of the “third 
dimension’’. An aerial formed by a length of 
hookup wire draped around the workshop 
was coupled directly into the PLL input via 
a 0.2uF capacitor. After a short while clean, 
crisp music emanated from the loudspeaker 
of the bench amplifier connected to the 
birds-nest. However after a few quick 
checks it soon became clear that there were 
a couple of nasty snags. 

With the NE 561-B, tuning of the PLL’s 
nominal frequency can be done using either 
a conventional tuning gang capacitor (but 
one with a rather odd value), or a pot in 
conjunction with a fixed capacitor. The pot 
is used to adjust bias current for the VCO, 
which is basically an emitter-coupled 
multivibrator. Tuning with a pot seemed 
both novel and simpler, so I had chosen this 
method. As a result I had no RF preselec¬ 
tion ahead of the PLL. 

The most obvious problem was that 
without the preselection, the capture effect 
of the PLL resulted in it virtually ignoring 
the weaker stations, effectively “seeing” 


CIRCUIT DIAGRAM of the complete PLL 
tuner is shown above, with details of 
Signetics NE 561-B device at left. Note that 
the 1C includes the product detector 
required for demodulation of AM signals. 


only the two strongest ones in my area — 
2BL or 2UW. I could have either one or the 
other, and nothing else! There was also a 
pronounced distortion on transients, which I 
put down to a lack of sufficient carrier 
amplitude to reliably maintain PLL lock on 
negative modulation swings. 

I also found that a filter was required at 
the AM output to attenuate the residual RF 
components from the product detector. 
When I tried a simple low-pass R-C filter it 
tended to chop the audio highs, so it was 
obvious that a not-so-simple filter would be 
needed. 

To solve the first two problems I decided 
to use an RF stage, with at least a basic 
amount of preselection and gain. This more 
or less ruled out the pot approach for tuning 
the PLL, at least if it was to be tuned to each 
carrier in true synchrodyne fashion. I 
baulked at the idea of trying to track a pot 
and a capacitor! 

I tried two ways around this, one using a 
two-gang tuning capacitor and the other 


AM TUNERS 

FEATURING 

SYNCHRONOUS 

DETECTION 

Available from AUDIOSPHERE 

53 Archbold Rd, Roseville NSW 
Telephone 46 2758 
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All you need for ^ 

4 Dimensional Stereo 
are two more loudspeakers 







G^aa/v^ 



and the 


NEW DVNACO OUAD/tPrOR 



ONLY $49.(10 


Provides you with faithful reproduction of 
the original "hall sound" or ambience in 
stereo recordings, ambience which is lost 
in a conventional two speaker stereo 
system. 


THE DYNACO QUADAPTOR IS A CONVENIENT 
ACCESSORY CONTROL UNIT WHICH SIMPLIFIES THE 
CONNECTION OFTHE FOUR SPEAKERS TO A SINGLE TWO CHANNEL 
STEREO AMPLIFIER. YOUR PRESENT SPEAKERS REMAIN IN THEIR NORMAL 
LOCATIONS. THE TWO ADDITIONAL SPEAKERS (We recommend DNYACO AlO's) 
ARE PLACED NEAR THE BACK CORNERS OFTHE LISTENING ROOM FACING THE 
LISTENER. WITH THIS SYSTEM YOUR PRESENT RECORD AND TAPE LIBRARIES 
CAN NOW BE HEARD WITH ADDED REALISM. 


HEAR DYNACO QUADAPTOR NOW 

Write to us for your nearest Dynaco Dealer 
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CODED PICTURE of the experimental PLL tuner should aid those wishing to build up a 
similar unit. Prototype was built on matrix board. 


using push-button tuning. The latter seemed 
a good idea because of the heterodyne 
whistles which traditionally plague syn¬ 
chrodyne reception, although as it later 
transpired, this is not nearly the problem I 
expected when a PLL is used. 

Both of the approaches I tried seemed to 
lead nowhere. The mere fact that I was 
trying to make the PLL and front end track 
over the IMHz range covered by the 
broadcast band seemed to produce all sorts 
of instability and component drift problems, 
and re-adjustment was constantly needed. 
Somewhat despondently I shelved the idea 
for a while, and only tinkered with it 
occasionally when time permitted. 

Some time later I hit upon the idea of 
getting around these problems by using the 
superhet principle. The advantages were 
pretty obvious: with the PLL operating at a 
fixed intermediate frequency, the tuning 
and tracking problems would disappear. It 
would also do away with the inevitable 
compromise in the 90 degree phase shift 
network, which could be adjusted for op¬ 
timum operation. Even the filter in the AM 
output circuit could become a simple IF 
trap, using a standard IF transformer. 
Sure, it was getting away from the classic 
synchrodyne approach, but we would still 
have the advantages of synchronous 
detection. And so was born the basic idea of 
the “super-synchrodyne”. 

The circuit and photographs show the 
experimental tuner that has been the initial 
outcome of all this activity. It uses a ferrite 
rod aerial and a simple autodyne mixer, 
with a FET RF stage in between the two. A 
BC109 or similar transistor is used as an 
amplifier to drive a voltage-doubling 
detector used to develop AGC for the RF 
stage, to overcome overload problems. 

As you can see, the unit I built is wired on 
a piece of matrix board and uses a number 
of components resurrected from the junk 
box. The “germanium diodes” used in the 
AGC detector are actually the base-emitter 
junctions of two old germanium transistors, 
because I didn’t have any OASl’s or similar 
handy. 

There are only a few points about the unit 
which should perhaps be noted. I used an 
Aegis type S203 for the aerial coil, a Philips 
type CZ 652 019 for the oscillator, a Philips 
type CZ651 004 for the IF (with a 360pF 
capacitor and the tap ignored), and a 
Philips type CZ 651 009 for the IF trap in the 


audio output. I also found it necessary to fit 
a small earthed shield around the 0.22uF 
bypass on the spare RF input of the IC (in 
12), otherwise there was evidence of in¬ 
stability. 

If you build this unit up, the free-running 
frequency of the PLL should be set up to 
455kHz using the 50k pot, in the absence of 
signal. Ideally this should be done with a 
calibrated CRO or a frequency meter, but 
failing this the circuit can be roughly set by 
first aligning the front end and then ad¬ 
justing the 50k pot until the IC will lock on 
the smallest si^al. Probably the best way 
to do this is to use an aerial attenuator and 
keep tuning the signal down and re¬ 
adjusting the pot until you feel the optimum 
has been reached. 

You will find that with a reasonable aerial 
and earth, the tuner gives quite impressive 
results. And perhaps the most surprising 
thing about it is the almost complete ab¬ 
sence of the loud zeroing-in whistle usually 
found with synchrodynes. Because the PLL 
“jumps out and grabs” the signal as you 
approach it with the tuning, there is nothing 
more than a rapid “swish”. In fact many 
people have tried tuning stations with the 
unit and have not realised that it is a syn¬ 
chrodyne until they have been told! 

I’m sure this is not the only approach by 
which you could get good results using the 
NE 561-B for high quality AM reception. 
However it is at least a starting point, and 
one which has been shown to give good 
results. The rest is up to you, largely. One 
addition which might make a worthwhile 
improvement is a tuning meter, which could 
be arranged fairly easily as an add-on to the 
existing AGC circuit. 

I myself am developing the super¬ 
synchrodyne idea a little further, with the 
idea of producing a commercial tuner for hi- 
fi enthusiasts. \^en completed, and I hope 
this will be shortly, it will be available 
through Audiosphere, at 53 Archbold Road, 
Roseville, NSW 2069. 

Incidentally, those who would like to 
experiment further with the NE 561-B and 
other PLL devices should try to get hold of a 
new 76-page PLL Applications Book which 
has just been released in the US by 
Signetics. It should be available shortly 
from Tecnico Electronics, at a nominal 
charge, and is well worth having. It gives a 
lot of valuable information both on PLL 
operation and on many applications. ® 


PLAN 

YOUR 

FUTURE 


CHCX)SE a career in the field of 
ELECTRONICS* — the Nation’s most 
progressive and fastest expanding 
industry. 

Advancement in this modern 
rK science demands technical 
ability, a sound knowledge of 
basic principles and applica- 
tions. . u 

YOU can master the subject by 
training at the MARCONI SCHOOL 
and be ready to grasp the oppor¬ 
tunities that occur in the three 
fundamental branches of Radio- 


KNOW 

WHERE 

YOU'RE 

GOING 


A = APPLIED SERVICING 


Comprehensive training in the main¬ 
tenance and repair of radio and 
television receivers offers substan¬ 
tial rewards to competent techni¬ 
cians. Marconi School training covers 
all aspects of radio and television 
receiver circuit applications, prac¬ 
tical exercises in fault finding and 
alignment procedures. 

B = BROADCASTING 


A thorough and practical grounding 
is available to students m broad¬ 


casting transmitter performance 
standards and maintenance tech¬ 
niques, with individual instruction 
in station operation and studio con¬ 
trol and testing; 

C = COMMUNICATIONS 
Combines all the foregoing, together 
with radio aids to navigation, mobile 
telephony, marine service applica¬ 
tion and international wireless tele¬ 
graph regulations, qualifying the suc¬ 
cessful student for the Common¬ 
wealth Government Certificate of 
Proficiency and the Marconi School 
Diploma in Radiotechnology. 

Classes are conducted at 

21 Pier Street Sydney 

(at the foot of Goulburn Street). 

Daily; 9.30 a.m. to 4.30 p.m. 

Evenings: 6 p.m. to 8.30 p.m. 
or by Home-Study Courses (except 
practical instruction on equipment). 


STUDY 

NOW 


Stud for ffoinint 
tylloSut. Tktro it no oblifotion. 
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6#.0. Bm 2911, Sydnty 
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Low Cost Stereo in 
a new economy pack 

Readers who may be aspiring to build a small, high quality stereo amplifier will 
be interested in a pre-packaged kit recently announced by Plessey Ducon. To 
be offered through trade houses, it provides a basic kit of parts for sub¬ 
stantially less than It would cost to buy the same components separately. 


The amplifier is an up-dated version of a 
design originally suggested by Plessey in 
Britain for their then-new SL304A in¬ 
tegrated circuit. This particular IC con¬ 
tained all the active elements necessary for 
a 3 watt RMS amplifier channel, with bass 
and treble control facilities and sufficient 
gain to operate from a normal crystal or 
ceramic pickup. 

With the co-operation of Plessey 
Australia, Electronics Australia adapted 
the design, modified the original board 
pattern to suit local components and fitted it 
into a metal case, with appropriate input, 
output and switching facilities. As such, it 
became the Playmaster 129, featured in our 
October 1970 issue. 

Experience with the SL304A led the 
manufacturers to develop the concept and 
to produce a new IC with in-built protection 
against over-voltage and excessive peak 
current. The resulting device was the 
SL403D. If subjected to misuse, the SL403D 
tends simply to “switch off” internally; to 
restore it to normal operation, the power 
must be turned off for a few seconds and 
then on again. It will then operate normally 
again unless, or course, the overload con¬ 
dition is still present. 

A revised circuit and board layout was 
featured In our January 1972 issue and 
mention was made that constructors could 
use either a wiring board to be marketed by 
Plessey or an EA board number 71 / sa / 12. 
The boards in question accommodate both 
stereo channels, as well as the rectifier and 
filter components. For simplicity, the 
schematic circuit shows only one amplifier 
channel, the other being electrically 
identical. 

This revised design could obviously have 
been housed and wired similar to the 
original Playmaster 129. However, as a 
variation, we showed how the board could 
be installed underneath the plinth of a 
record player, obviating the need for a 
separate free-standing amplifier unit. 
Included was a simple power supply — not 
regulated, as the previous one had been, 
because of the more tolerant nature of the 
SL403D. 

Large numbers of these “Low Cost Stereo 
Systems” have been constructed and 
continued popularity of the design has in¬ 
fluenced Plessey Ducon to market the kit as 
pictured above. Not only will the complete 
package save any hunting for missing 
“bits” but the greater marketing efficiency 


has allowed the overall cost to be shaved. 

A word of caution, however. The 
packaged kit does not contain the power 
transformer or the oddments that go with 
it: power plug and flex, clamp, junction 
block, odd screws, lugs and bits of wire. 
Neither does it contain bracket work for 
mounting under a plinth, nor a metal case if 
you prefer a free-standing unit. These items 
have to be contrived or bought separately. 

The basic circuit is virtually identical 
with what we published in January 1972 and 
reprinted herewith. If you have the 
71 sa / 12 board or most of the wiring 
parts, you can use the information 
published in that earlier issue to build either 
of the units pictured here. The article 
contained all the usual explanations and 
constructional details, plus parts list, board 
wiring diagram and so on. We have not 
sought to repeat the information, since 
many will have the issue on hand. (A 
limited supply of backnumbers is also 
available at 60c plus 10c postage). 



Those who purchase the new Plessey pack 
will scarcely need the information since the 
Plessey wiring board is coded on the non¬ 
copper side with the component and wiring 
positions. A resistor and capacitor colour 
code is also provided on the pack, along with 
basic assembly instructions. In short, the 
information which accompanies it should be 
sufficient to assemble the basic amplifier. 

The most economical approach is un¬ 
doubtedly to mount the amplifier beneath 
the plinth of a record player, as pictured on 
these pages, since a plinth is more or less 
necessary anyway. Just make sure that it is 
deep enough to accommodate whatever 
record player or changer you elect to use, 
plus about 2 inches necessary to provide 
clearance for the amplifier. There should 
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normally be enough vacant space to ac¬ 
commodate the power transformer and its 
connections. 

A diagram on the back of the Plessey 
pack suggests dimensions for a simple 
right-angle bracket to support the controls, 
measuring 5 x 1-3 / 4ins, with a 5 / 16in lip 
which bolts to the underside of the board. 
Keep this lip down to size, otherwise it may 
contact part of the copper wiring pattern 
other than the earthed perimeter. 

For simple player use, the shielded left 
and right-channel leads from the pickup can 
be soldered directly to the amplifier input 
points, without need for input switching. 
The four potentiometer shafts will be the 
only controls brought out to the front. 


If the amplifier is to be used with an 
additional source of signal (radio tuner, 
tape recorder, &c) it will be necessary to 
add a selector switch and a facility for 
plugging in the extra inputs. Fig 5 on the 
back of the Plessey pack, and the equivalent 
diagram overleaf shows how such a switch 
may typically be wired. 

The logical place for such a switch is in 
line with the existing controls and adjacent 
to the volume potentiometer. An extension 
of the aforementioned bracket from Sins to 
Tins will allow the switch to be attached 
rigidly to the board assembly. 

The accompanying photograph, 
reproduced from the January 1972 issue, 
shows how the components were installed 


beneath a typical player plinth. As viewed 
in the photograph, the basic amplifier is 
mounted, wiring pattern down, in the top 
right-hand corner. The front edge is sup¬ 
ported by the control shafts, which pass 
through snugly (but not tightly) fitting l^les 
in the woodwork. The rear of the amplifier 
board is supported by a wooden cleat 
spanning the bottom of the plinth. 

The power transformer can be seen 
beneath the motor board diagonally op¬ 
posite the amplifier. The mains lead comes 
into the back of the plinth, being locked by a 
clamp and terminated nearby in a 4-section 
block. The signal leads are run from pickup 
terminations to amplifier input in twin 
figure-8 shielded hookup wire, while or¬ 
dinary twisted hookup wire carries the 
output to the loudspeaker sockets on the 
rear of the plinth. 

The diagram alongside shows details of 
the power and amplifier supply wiring. It is 
similar to the diagram which appeared in 
our January 1972 issue and on the Plessey 
pack but we have made one small but 
deliberate change. The red and black wires 
have been transposed on the power pl^ so 
that, if conventions are followed, it will be 
the active (red) lead which is interrupted by 
the wall switch as well as by the off-on 
switch inside the unit. 

Since this is the simplest player version, it 
does not include the selector switch men¬ 
tioned earlier but, of course, it can be in¬ 
cluded if an individual constructor should 
require it. 

For those who prefer the alternative 
approach, a quite handsome small am¬ 
plifier can be built in a stock metal case 
measuring 4-3 / 4 x 8-1 / 4 x 3-1 / 4 inches. It 
is pictured overleaf as the Playmaster 137 
and, as such, supersedes the earlier 
Playmaster 129. The new version was built 
up from the actual Plessey kit which is the 
most likely approach an intending con¬ 
structor would now adopt. 

The case is basically similar to one we 
have used for a variety of small projects. 
Metalwork manufacturers may or may not 
see fit to produce a special version to suit 


PLAYER OR CHANGER MOTOR 



POWER PLUG 

(VIEWED FROM WIRING SIDE) 
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Mr. Dolby versus the bugs 


As you may know, Mr. Dolby is that clever 
American gent who discovered a way to take 
the hiss out of tape recordings. The point about 
the AKAI GXC 65D Invertomatic Cassette 
Stereo Tape deck is that they have not 
merely used The Dolby System to reduce tape 
hiss but rather to eliminate it altogether. The 
way AKAI did it was to realise that Mr. Dolby’s 
system needed help to achieve a no noise goal. 



So they added an Automatic Distortion reducing 
system, Overload Suppression, the much 
vaunted GX HEAD (with a LIFETIME 
GUARANTEE) and just to cap it off it flips the 
tape automatically. We urgently recommend 
that you call into your nearest AKAI dealer and 
enjoy a new sensation in a Stereo Cassette 
Tape Deck... Just ask to hear the bug-free 
deck —AKAI GXC 65D. 


AKAI 


THE VERY REAL 
SOUND EXPERIENCE 


276 Castlereagh St. Sydney 2000 
Telephone 61 9881 

146 Burwood Rd. Hawthorne Vic. 3122 
Telephone 81 0574 
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the new design but, in the meantime, 
existing metalwork can be pressed into 
service by drilling holes in the front face to 
suit the line-up of controls. A front panel will 
hide the unused holes. 

As will be apparent, a selector switch has 
been provided.alongside the volume control, 
wired as per the accompanying switching 
diagram. A small panel lamp has been 
added, which can have a voltage rating to 
connect across either 12.6 or 6.3V, as 
available from the transformer secondary. 

The inside view of the amplifier shows the 
main amplifier board in position, supported 
at the front by the potentiometer shafts. The 
rear of the board can be supported with a 
couple of suitable bolts and spacers. Note 
that a piece of heavy braid runs from the 
“earthy” input connection of the board to 
the metal case. It is desirable that no other 
connection be established between the case 
and the “earthy” board pattern. 

Three DIN sockets are visible at the left 
rear of the case, providing access for the 
phono, radio and auxiliary signal sources. 

DIN input connectors were used mainly 
because of availability and convenience. 

Conventional connections are suggested 
in the diagram at the foot of this page, the 
diagram differing in this respect from that 
shown in the Plessey pack. The diagram 
assumes the use of shielded wire and we 
would suggest the twin shield figure-8 type 
sheathed in plastic. 

The two other sockets visible on the rear 
panel are polarised connectors for the 
loudspeakers. Use coded or coloured wires 
for these so that you can keep track of the 
active and earthy sides of the circuit, for 
ultimate and proper connection to the 
respective loudspeakers. 

The intention is that the “active” am¬ 
plifier outputs (from the l(XX)uF capacitors) 
connect ultimately to the “positive” side of 
the loudspeaker voice coil. TTiis is normally 
designated, these days, by a plus sign, a 
paint spot, or a coloureid washer under the 
particular voice coil connecting lug. 

The power supply, visible in the 
photograph to the right of the amplifier 
board, is wired as per the main circuit. For 
that matter, the wiring is similar to the 
wiring diagram on the previous page, ex¬ 
cept that no phono motor wiring is involved 
in the free-standing amplifier version. 

One item visible in the picture is an op¬ 
tional line cord type fuse, wired in the active 
lead between the mains termination block 
and the off-on switch on the balance control 
potentiometer. The fuse for use in such a 
position might typically be rated at 250mA. 

A final word concerns the loudspeakers 
appropriate for a 3-plus-3 watt amplifier. 

Vented or ported enclosures are to be 
preferred to the sealed type, because they 
tend to rely less on bass boost from the 
amplifier. Even so, small vented enclosures 
built around small and relatively inefficient 
loudspeakers would be appropriate only for 
listening rooms of modest dimensions. 

The Playmaster 137 can do a surprisingly 
good job in larger areas provided it is used 
with loudspeakers which are acoustically 
efficient, in enclosures of more generous 
proportions. Included in this group would be 
Sin, lOin and 12in of the more sensitive type, 
with conventional rather than long-travel 
voice coils. Local manufacturers are well 
able to supply units of this general type, 
together with suggestions for enclosure 
designs. 
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A 2-Metre Portable 
FM Transceiver 


(Part 3) 


This part of the Climie Transceiver description covers the completion of the 
various boards, their assembly onto their respective chassis, testing and 
alignment, and the final assembly. 

by FRED JOHNSON ZL2AMJ 

,15 Byron St, Upper Hutt, NZ. 

Inspector of Technical Institutes, NZ Department of Education. 

Fig. 11 shows the two chassis or panel 
sections, with the interconnections between 
each board and other components in 
diagrammatic form. This is useful for 
checking the wiring harness and shows 
connection to such items as the speaker, 
relay, meter, press switch and external 
power supply socket. Mounting holes (with 
a few exceptions) are used to connect each 
board to its chassis. PCB5 has its own 
separate chassis connection—see Fig. 9 and 
Fig. 11. Other boards use mounting bolts for 
earthing so contact between the nut or 
washer and the copper should be made 
certain by cleaning that area. 

The photographs show the form of con¬ 
struction, which has proved very suc¬ 
cessful. Fig. 12 shows the basic metalwork 
details. Two identical chassis are required 
— one for the transmitter (which also holds 
the batteries and speaker) and one for the 
receiver. The two units mate together, the 
bottom flange of the receiver chassis slips 
into the slot formed by the battery con¬ 
nector board PCB8 and an aluminium plate 
bolted to the transmitter chassis flange. The 
two mated units slip into the carrying case 
to form a very convenient package. No 
retaining screws or clips of any sort are 
necessary or even desirable. 

Bolts (with counter-sunk heads) can be 
used to attach a carrying strap to the case. 

The counter-sinking can be achieved by 
the method shown in Fig. 13. The counter¬ 
sunk heads do not foul the “works” during 
insertion or withdrawal from the case. 

A layer of cloth-backed vinyl was glued on 
the case of the prototype to give it a pleasing 
finish. A piece of thin plastic sheet was 
glued over the speaker hole in the case for 
waterproofing and the speaker grille glued 
over that. 

When withdrawing the works from the 
case, pull on the knob of the Transmit 
(Ilhannel switch. This knob has the rein¬ 
forcing of the crystal bracket assembly 
behind it, which prevents possible distortion 
to the front panel. This form of construction 
is ideal because of the ease of accessibility. 

The “works” can be readily displayed and a 
complete battery change can be done in less 


bolted to a metal bracket (Fig. 14) and held 
by the lip of the chassis. The board and 
switch can be removed together. The 
Transmit Channel switch is unbolted and, 
by unsoldering four wires, the complete 
crystal unit and switch can be removed. Do 
not mount the transmitter RF board PCB3 
too close to the transmit channel switch or 
this easy PCB2 removal will not be possible. 

The cable harness between each chassis 
section passes through a cable clamp on 
each chassis. Do not make the connecting 
harness too short. Make the wires into a 
twisted cable to allow for flexing as the 
chassis units are opened and closed. 

The receiver local oscillator board is 
mounted in a shielded compartment made 
from a wedding cake tin. A tin is cut down 
to size and carefully soldered to make a box 
that will just contain PCB5. The lid of the tin 
is mounted against the chassis and the tin 
itself becomes the cover for PCB5. This is 
soldered to the lid in two places after PCB5 
has been mounted. PCB5 is mounted on 
spacers to separate it from the lid of the tin 


The transceiver opened for test. Note the mirror for easy meter viewing and the easy access 
to all components. A dummy had is in the antenna socket. The unit is working from a mains 
power supply. Note the jumper plug behind the mirror. The microphone is a dynamic, in 
spite of its trade name. The mating groove formed by the battery board and the aluminium 
plate can be seen. 


than 20 seconds. Trimming adjustments to 
both the transmitter and the receiver can be 
made readily — even in the field — should 
these be necessary. 

Each board should be completely wired 
before attaching to the chassis. The boards 
are bolted to the chassis using counter-sunk 
head bolts. Before attaching the boards, the 
front panel items should be mounted. The 
photographs show the locations of each of 
these items. The PCBs should be carefully 
located before the speaker and relay are 
mounted. The relay is bolted to an 
aluminium bracket mounted on the 
speaker. The microphone cable is per¬ 
manently connected using a rubber 
grommet and a cable clamp. 

The transmitter crystal board PCB2 is 


This article is reprinted from the September 1972 issue of “Break-In,” the official 
Journal of the New Zealand Association of Radio Transmitters Inc, by arrangement. 


be larger size nuts. Vee sections are cut into 
the cover tin to clear the connecting wires to 
PCBS. The trimmers on PCBS can be ad¬ 
justed through holes in the cover. Use an 
insulated adjusting tool to prevent short- 
circuits to the cover. The earthing point for 
PCBS must be separately soldered to the 
box lid prior to the cover being fixed in 
place. 

Before mounting the function switch it is 
wise to use a marker pen and draw dividing 
lines on the back of the wafer to clearly 
identify the three distinct switch sections. 
This can save a lot of time and in¬ 
convenience. 

Many alternative types of transistor are 
available for the NPN, PNP, FET, 
MOSFET and UJT positions. Any general- 
purpose diode will do in the diode positions. 
It is impossible to list suitable substitutes. 
There is no known direct substitute for the 
CA3089E. The audio amplifier IC could be 
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replaced by almost any type, but this would 
certainly mean that a new board layout 
would be required. A new board coidd be 
laid on top of the existing IC layout if a 
change was contemplated. 

The batteries are accommodated in a 
novel arrangement aimed at reliability and 
ease of battery replacement. The lantern 
battery type 509 has two springs as battery 
terminals. A PCB is used to connect the two 
batteries in series and to the rest of the set. 
This eliminates battery leads. The board 
layout is shown in Fig. 10b. The circles show 
the five areas of copper exposed to the 
springs of each battery. A piece of stick-on 
contact-paper hides all the copper area 
except for these ten holes. Detailed con¬ 
struction is shown in Fig. 12 and in the 
photographs. 

Each battery can be placed in any 
position on any of its four faces and the 
correct polarity connection is made. The 
batteries are held in place by a large rubber 
band made from a section of car inner tube. 
This battery holder is very convenient and 
facilitates battery changing — even in the 
dark. The battery board should be gold- 
flashed to ensure a good contact over a long 
period. 

It is recommended that the complete 
transceiver be assembled before any at¬ 
tempt is made at tests or adjustments. Once 
it is complete, please check it over — 
completely and thoroughly. Check each 
component — is it in the the correct position 
— does it connect between the correct parts 
of the circuit — is it the correct value — is it 


correctly polarised? Check each transistor 
for correct type in the correct place — and 
for correct lead connections. Check every 
item. Check each and every wire for con¬ 
nection between the correct points. Check 
the IC*s for correct positioning. When you 
have done all this, do it all again — you may 
be surprised by what you will find! This will 
take time, but it is time well spent. The unit 
cannot function correctly electrically if it 
has not been assembled correctly. 

The receiver uses the transmitter crystal 
oscillator for checking and calibration. This 
should be checked first and made 
operational so that it is available for the 
receiver checks. 

We commence receiver testing with the 
sweep and tune circuits and then get the 
local oscillator operating before any other 
parts are investigated. The sequence to be 
described, therefore, will be, the tran¬ 
smitter crystal oscillator, the receiver, the 
rest of the transmitter, then overall per¬ 
formance. 

It must be realised that the alignment and 
test data given can be only an outline. Each 
transceiver will be a particular q^se and 
will probably require additional attention to 
some specific adjustment. It may also be 
found that slight changes to coil data may 
be necessary — for optimum p^formance. 
This is not difficult and will be indicated by 
the peaking point in slug travel or trimmer 
position. 

An absorbtion wavemeter is necessary 
for setting up the transmitter and receiver 
oscillator circuitry. This is an easily con¬ 


structed device and one form is shown in 
Fig. 18. The method of wavemeter 
calibration will depend upon the facilities 
available — a signd generator, receiver, or 
even the multiplier stages of a two-metre 
transmitter. The calibration points at 72 and 
144MHz should be marked. An additional 
wavemeter or GDO to cover 12 and 24MHz is 
also useful. 

Before any part of the circuitry is swit¬ 
ched on it is advisable to disconnect certain 
leads so that the transceiver can be tested 
and brought into service section by section. 
This ensures that a fault in one section 
cannot mask or confuse a fault in another 
section. 

It is sufficient to unsolder and lift the wire 
clear of the board, slipping a piece of 
spaghetti or other tubing over the wire to 
prevent short-circuits. The following leads 
should be temporarily disconnected: 

PCB3 3M 3L 3K 3J 

PCB4 4E 4F 

PCB5 5B 

PCB6 6Q 6R 6S 

Make sure the function switch is turned to 
“off” during every soldering task. 

Both the meter and scan circuitry, and 
the crystal oscillator circuitry, should now 
be ready to test. The voltage and test in¬ 
formation is shown in table form and this 
should be referred to during testing. 
Voltages are with respect to chassis unless 
otherwise stated —measured with a 20,000 
ohms / volt meter. 

Connect the batteries and set the function 
switch to “tune”. Check that the meter 
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We at Bourns Inc. make the world’s largest range of adjustable and precision potentiometers and we recognise 
that in a market the size of Australia this can present certain availability problems. We have therefore devised 
the BOURNS BACKBONE STOCKING PLAN. We have created a nationwide distributor network and normal 
quantities of any value of all Bourns Items listed should be available within seven to ten days. Of course there 
can be the odd delay but Isn’t it a help for designers and purchasing officers to know which types you can expect 
to obtain almost off the shelf? 

WIREWOUND ADJUSTMENT POTENTIOMETERS 



Description 

Dimensions 

H X W X L 

Terminals 

Res. 

Tol. 

(%) 

Power 
(Watt) 
at 70°C 

Max. 

Jemp. 

Nom. 

Adj. 

Turns 

Humi¬ 

dity 

Mil Spec 

Standard 
Resist¬ 
ances ^2 

200 

Low Cost 
TRIMPOT 
Potentiometer 

.32 X. 26 x 1.25 

P 

±10 

0.5 

105 

25 

Steady 

State 

10-1 OK 

20K & 25K 
50K 

100K 


High Temperature 

.32 X .19 X 1.25 

P 

±5 

1.0 

175 

22 

Yes 

10-1 OK 

20K & 25K 
50K 

100K 

3007 

Commercial 

E-Z-TRIM 

Potentiometer 

.31 X.16X.75 

P 

±10 

1.0 at 
40°C 

125 

20 

Steady 

State 

10-25K 

3067 

Commercial 

E-Z-TRIM 

Potentiometer 

.36 X. 28 x 1.0 

P 

±10 

0.5 at 
25°C 

85 

15 

No 

50-20K 


CERMET ADJUSTMENT POTENTIOMETERS 



3006 

Commercial 

TRIMPOT 

Potentiometer 

.25 X. 19 X. 75 

P 

±10 

0.75 

125 

15 

Yes 

10-2 Meg. 


3009 

Commercial 

E-Z-TRIM 

Potentiometer 

.35 X. 19 X. 75 

P 

±10 

0.75 at 
25°C 

125 

20 

Yes 

10-2 Meg. 


3282 

Humidity Proof 
PALIRIUM 

Cermet Element 

.20 X .375 X .376 

L 

±10 

0.5 at 
85°C 

175 

25 

Yes 

10-1 Meg. 


3329 

High Performance 
PALIRIUM 

Cermet Element 

.250 dia. x 180 

.245 X .29 X .375 

H 

W 

±20 

0.5at 

85^C 

150 

240° 

Yes 

10-1 Meg. 

10-1 Meg. 

0 

3389 

Single-Turn 

Commercial 

24 X .394 X .36 

.36 X .394 X .24 

P 

±20 

0.5 

125 

280° 

Yes 

100-2 Meg. 

100-2 Meg. 


RESISTON CARBON ADJUSTMENT POTENTIOMETERS 



3068 

Commercial 

E-Z-TRIM 

.36 x.28 x 1.0 

P 

±20 

0.20 at 
25^C 

85 

15 

No 

20K-1 Meg. 



Potentiometer 










VARIABLE RESISTORS 



3359P 

3/8" 

Single-Turn 

Cermet Element 

Standard Resistance Range.100 to 2,000,000 ohms 

Power Rating . 14 watt at 70°C, % watt at 40°C 

Humidity .Less than 1% change in total resistance 

after 500 hours 



3/8" 

Resistance Change After Solvent Bath in 

3359W 

. Single-Turn 

Cermet Element 

FREON T.F. or Trichloroethane.Less than 1^% 

Operating Temperature Range. —65°C to +125°C 


TECNICO ELECTRONICS 



SYDNEY: Premier St., Marrickville 2204. Phone.55-0411 
MELBOURNE: 2 High St., Northcote 3070. Phone 489-9322 
ADELAIDE: Phone 67-2246 
BRISBANE: Phone 97-8222 
PERTH: Phone 25-5722 
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reads somewhere on its scale. If it reads off- 
scale, adjust POIA, R711 or R712 to bring it 
back on scale for the moment —• we will 
come back to it later. Insert a crystal in one 
of the crystal holders and switch to the 
appropriate position. 

Switch Sll to ''normal” and press the 
microphone switch. The relay should 
operate. The crystal osciUator should now 


that the oscillator will still operate on a 
reduced supply voltage—you should still be 
able to hear it in a receiver. 

The transmit audio amplifier can now be 
checked because it also has its supply 
connected. Check the voltage at the 
collector of Q12. This should be about half 
the voltage at its emitter. R12 or Rll should 
be changed to achieve this. Temporarily 


Switch to "scan”. The meter should go to 
full scale and decrease to zero — in ab^t 4 
seconds — then flick back to full scale and 
repeat. Some needle bounce has to be 
tolerated because the needle cannot follow 
the sharp sawtooth waveshape. 

Switch to "battery t«t”. Adjust R03 so 
that the meter reads an appropriate point 
on the scale to indicate the existing battery 


1 





+ I2V To ext*. SofPLy SOCKCT 

(Stfe Pg'O* 
eiftcLC$ iHPicATr MiM CUT f«om 
ContRct-papeR COVrR\N(3; to 
sxposic copprft tfrm\npl. contact points. 



be operating. Check the voltage from 3N to 
chassis. A wave meter or receiver check (at 
12MHz) should indicate oscillator 
operation. L31 should be adjusted for 
maximum output. The oscillator may not 
operate at some settings of this slug. So if 
the oscillator does not work at the furst 
attempt, adjust L31. 

It may be necessary to experiment with 
C32 (Fig. 3) to ensure operation. When the 
complete transceiver is operational and 
attempts are made to get individual crystals 
on to repeater frequencies it may be 
necessary to change C31 and C32. The only 
aim at the moment is to get Q31 and Q32 
operational at 12MHz. We will worry about 
the exact operating frequency later. 

Next switch Sll to "calibrate” and check 


connect the input of an external audio 
amplifier (such as a record-player) to IB or 
3E. Loud microphone no&es should be 
heard. A receiver on 12MHz shcmld also 
receive microphone noises — switch Sll to 
*'normal”. Other available crystals should 
now be tried. 

Next, the scan and meter board. C^eck 
the voltage at 7A. The LED should be alight. 
With SOI on "tune” check the meter 
deflection as POIA is traversed end-to-end. 
R711 and R712 should be adjusted to give a 
convenient meter sweep. POlB should be 
about mid-track during these adjustments. 
Press the microphone button and dbeck that 
the meter returns to the zero end of its scale 
— this is preparatory to checking the RF 
metering later. 


voltage. If a variable-voltage power supply 
is available, use it in place of the internal 
batteries. A voltage calibration run can now 
be done on the meter. R03 must be adjusted 
after R712 is adjusted for the correct scan 
and tune meter deflection. 

The receiver local oscillator can now be 
set to the correct frequency range. Remove 
the local osciUator cover and connect lead 
5B. The local oscillator is to provide a 
signal, on lead 5A, which is 10.7MHz lower 
than the 145.5 to 146.5MHz tuning range — 
ie, 134.8 to 135.8MHz. The osciUator itself 
operates at half these frequencies — ie, 67.4 
to 67.9MHz, With SOI at "tune”, set the 
meter to mid-scale using the tuning control. 
The trimmer C54 should now be adjusted 
(using the wavemeter) so that the osciUator 
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vf osciuaiorg; 


OSfltUW* 


gives you 
two options 


digital or 
analogue 
oscillators 


The VF Oscillator G235 is a precision Voice-Frequenc\ 
Oscillator with digital readout providing crystal- 
locked continuously variable signals. One of its uses 
is a source of accurate spot-frequencies for checking 
multi-frequency calling telephone system networks. 


Frequency range 
Frequency accuracy 
Distortion 
Output level 
Attenuator accuracy 
Power supply 


150 Hz to 4 kHz in one band. 

±2 Hz of the indicated frequency. 
40 dB belowfundamental. 

-39 dBm.to +5 dBm into BOOIT. 
±0.1 dB w.r.t. 0 dB. 

Internal or external batteries. 


G235 $1095.00 


The Audio Oscillator G231 produces test signals of 
low distortion, flat frequency response and minimum 
noise over a frequency range of 10 Hz to 30 kHz. 

It Is a variable frequency, low distortion sine-wave 
oscillator with three facilities of particular 
interest- Balanced Floating Output, Low Impedance 
Output and Bandspread Frequency Control. 


Frequency range 

Output level 
Distortion 
Hum and noise 
Power supply 


10 Hz to 30 kHz in 4 overlapping 
ranges. 

-80 dBm to +22 dBm Into 6000. 
Typically less than 0.03%. 

-60 dB relative to output signal. 
A.C. mains or rechargeable 
batteries. 


G231 $688.00 



Engineering Products Divi 

422 LANE COVE ROAD NORTH 


AMALGAMATED VVIRELESS (AUSTRALASIA) LIMITED 


sion 

RYDE NSW AUSTRALIA 

PO BOX 96 NORTH RYDE 2113 
TELEPHONE 888 8111 
TELEGRAMS "WIRELESS” SYDNEY 
TELEX 20623 


MELBOURNE BRISBANE ADELAIDE 
560 4533 41 1631 72 2366 


PERTH HOBART 

28 6400 34 5412 


LAUNCESTON 
31 5466 


TOWNSVILLE 
79 6155 


PORT MORESBY PORT HEDLAND 

3177 3 1384 


EP7 
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is at approximately 67HMz. C55 should be at 
mid-range. Peak C57 (using the wavemeter 
alongside L52) so that this circuit is 
resonant at approximately 135MHz. There 
is not much more that can be done to this 
unit at the moment. It will be adjusted again 
after the tail-end board is operating. 

Reconnect leads 6Q, 6R and 6S. Switch to 
“tune”. Advance the audio and mute 
controls. Place a finger on the output lead of 
the filter F6. Local broadcast stations and 
other signals should be heard. 

Next, peak L61 and L62 for maximum 
noise from the speaker. This is not the final 
setting for these two slugs, but it is 
neceesary to set them for maximum noise 
in order to complete the receiver front end 
calibration. C42 and C46 may also be peaked 
on noise. Once we have the receiver 



covering the correct tuning range we will 
return and set L61 and L62 correctly. 

Switch Sll to “cal”. Switch S21 to one of 
the crystals. Set POl so that the meter 
needle indicates the correct frequency for 
this crystal (SOI in “tune” position). Now 
adjust C54 until the twelfth harmonic of the 
crystal is heard as a carrier reducing the 
receiver noise. It may be necessary to 
bridge R18 with a jumper wire to produce 
added output from the crystal oscillator 
until we have better receiver sensitivity. 

Once a harmonic from a crystal is 
located, switch S61 to “peak”. Tune the 
signal in and peak L61, C42 and 046 for 
maximum meter reading. The short across 
R18 can probably now be removed. R18 
could be increased to 2.2k or 3.3k. 

Next, the tuning range. With two or more 
crystals, adjust C54 and C)55 so that each 



Swi-rcH 

SZ\ 


^ TRmfOTS 




WuuMiMiUM 

PCB2 




Fig 14. Crystal board mounting 


crystal harmonic falls at approximately the 
correct meter scale reading. These ad¬ 
justments will require patience. S61 should 
be at “normal” and Sll at “Cal”. 

With the tuning range on the meter scale 
correct it should be possible to get signals 
right through the receiver. In the “scan” 
position a “glulp” noise should be heard as 
the receiver sweeps across the “Cal” 
crystal oscillator signals. 

L61 and L62 can now be set. Contrary to 
expectations, these are not adjusted for 
maximum noise. Ignore any noises or 
signals from the speaker and follow this 
procedure:— 


Tune in a “cal” signal. Switch S61 to 
“peak”. Tune across the signal using the 
fine tuning control POIB. Set POlB so that 
it is in approximately the mid position on 
the signal. Now peak L61 for maximum 
meter deflection and leave it set. 

To adjust L62 tune in a “pal” signal and 
adjust POIA (or POlB) until the meter (S61 
at “peak”) indicates maximum. Now 
temporarily connect a multimeter across 
R68. This should be set to its most sensitive 
DC current range — ie, 100 or 500 
microamps. Adjust I..62 for zero reading. It 
is important that this zero should occur at 
the same tuning point as the maximum on 
the transceiver meter (on “peak”) and that 
this maximum be at the central tuning 
position of the signal on POlA or POlB. This 
may sound difficult but is really quite 
simple. It will have to be checked several 
times to get it right. 

This should set up the complete receiver. 
It is wise to recheck C42, C46 and L61 for 
maximum “peak” when tuned to the centre 
of a “cal” signal, and then the setting of L62 
using the microammeter across R68. The 
tuning range should be rechecked using the 
available crystals. 

If an aerial is now connected local FM 
signals should be heard. This test will 
confirm that you have (or have not) suc¬ 
ceeded in getting the correct local oscillator 
tuning range. The mute control should be 
set to where the receiver noise just disap¬ 
pears. Tuning an FM signal should produce 
an effect such as in Fig 17. The distortion 
areas are due to misaligned tuning and the 
operation of the mute circuitry. TTie clean 
signal region should be easily found. 

When tuning the receiver, set the fine- 


tuning control to mid-scale and use the 
coarse control to tune the best signal. Now 
use the fine control to complete the tuning. 
This ensures sufficient leeway on the fine 
control. 

A mirror can be used to view the meter 
(see photo) during testing. This mirror can 
be kept inside the transceiver under the 
rubber-band battery-holder. (See photo, 
page 46. January issue.) An alignment tool 
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Fig 15. Receiver local oscillator unit. 


can be retained here also — for use in the 
field if required. 

Next, the transmitter adjustments. If a 
GDO is available some tuned circuits can be 
adjusted to their approximate settings. A 
GDO or wavemeter is held alongside each 
coil and the slug or trimmer adjusted to 
give maximum deflection at the frequency 
required. A voltmeter can be used to 
measure the voltage at the collector end of 
the decoupling resistor feeding each stage— 
eg, as the collector current through Q33 
increases, the voltage at the junction of R39 
and L32 will decrease (with respect to 
chassis). The collector current can be 
calculated from this. 

As each stage is peaked, the leads 3M, 3L, 
3K and 3J should be reconnected to bring 
the complete transmitter into use. Each 
tuned circuit is peaked in turn, starting with 
the amplifier Q32 (already discussed) and 




• 4 BANDS COVERING 540 Kcs. TO 30 
Mcs. 

. TWO MECHANICAL FILTERS ENSURE 
MAXIMUM SELECTIVITY. 

• PRODUCT DETECTOR FOR S.S.B. RE¬ 
CEPTION. 

• AUTOMATIC NOISE LIMITER. 

• LARGE TUNING AND BANOSPREAD 
DIALS FOR ACCURATE TUNING. 

• CALIBRATED ELECTRICAL BANOSPREAD. 

• “S” METER AND B.F.O. 

• 2 MICROVOLTS SENSITIVITY FOR 10 
dB S/N RATIO. 


COMMUNICATIONS 
RECEIVER 

SUGGESTED RETAIL PRICE FOR/FOA SYDNEY $191.00 


376 EASTERN VALLEY WAY, ROSEVILLE,2069. 
Cables and Telegraphic Address: ‘WESTELEC! 
Sydney. Phone 40 1212 
Please forward free illustrated literature 

and specifications on Trio equipment. 


I Name. 
Address 

L. 
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this is ENCEL STEREO 

Australia's foremost hi-fi authorities. 


With over 7000 square feet 
devoted exclusively to hi-fi 
equipment Encel is Australia's 
largest specialist audio store 
and one of the largest in the 
world. Only stores ap¬ 
proaching this size are on the 
West Coast of USA. With a 
stock of over $350,000 in 
components drawn from all 
over the world, the audio 
specialists at Encel can 
custom-formulate a system to 
suit every room, every budget, 
every musical requirement. 
You can listen and compare 
systems in 3 superb studios, 
have different systems for¬ 
mulated before your eyes, 
changing components to give 
you the sound you want at the 
price you want to pay. 

The whole staff is comprised 
of audio specialists, people 
who want you to be musically 
satisfied rather than making 
sales for the sake of selling. 
Our service division is 
maintained exclusively for the 
satisfaction of our clients and 
we only service the equip¬ 
ment we sell. 


Because of our volume sales, 
our prices are fully competitive 
— come and see for yourself! 


Our service department, 
devoted exclusively to 
servicing our clients' pur 
chases. 


interior of Studio 3, showing 
the variety of speaker 
systems available 


Section of Ground floor 
showroom. 


431 Bridge Road, Richmond, Vic. 3121. 

Telephone 42 3762 
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then each multiplier stage. Where two 
trimmers appear as part of a tuned circuit 
— eg, C317 and C318 — they interact, and 
several adjustments will be necessary. 

When the final amplifier is reached, it is 
important to connect a dummy load to the 
antenna socket. Two 100 ohm 1 watt carbon 
resistors in parallel, mounted on a coaxial 
plug, are satisfactory. When the PA is 
operational the meter should deflect. Once 
this is obtained, all tuned circuits can be 
peaked, starting from the 12MHz amplifier. 

With all these adjustments some patience 


and quality of the crystals. 

Core-locking compound should be applied 
to the coil slugs, otherwise they will detune 
and rattle loose. Locking compound is a 
thick non-running ever-tacky goo, and a 
sliver of it on the slug is sufficient. 

The RF output meter reading will vary 
when antennas are changed. The PA and 
receiver RF trimmers can be peaked if 
required. However, it has been found 
operationally preferable to peak these 
trimmers on the 19inch whip, and then 


Suggested design for 
an absorption type 
wavemeter. The 
range 60-150MHz 
will cover the last 
four stages of the 
transmitter, but other 
means must be used 
to check the earlier 
stages of both the 
receiver and trans¬ 
mitter. 



flc-nve 
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FIG. 18. 60-150 MHz 
WAVEMETER 
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will be necessary to get maximum output. 
Hold a finger on each transistor to check for 
heating. Some heating in the final is normal. 
A heat-sink is not considered necessary at 
the power level involved. 

During these adjustments the microphone 
switch must be depressed. A rubber band 
around the microphone is a useful aid. 

Once a radiated signal is possible try to 
get a check from a local station. Use a 
simplex channel and get a report on 
modulation quality. Full transceive 
operation should now be possible. The 
transmitter audio circuit has no automatic 
level-adjusting circuitry so do not speak too 
loudly into the microphone. 

Now to try a repeater channel! It is im¬ 
portant to get the transmitter exactly on 
frequency. This can be attempted in several 
ways. The first (and probably least 
desirable) method is to call through a 
repeater and, having established a contact, 
adjust die appropriate crystal trimpot for 
best reported audio quality. This is a 
lengthy business and could be boring for 
listeners! The best method is to use a 
frequency counter -- a method not always 
available. Another is to compare the 
transceiver with another, known to be on 
frequency. If the 12MHz oscillators in both 
transceivers are made operational, any 
beat note between them can be heard on a 
receiver tuned to that frequency. The ap¬ 
propriate oscillator can then be adjusted to 
zero-beat. Some adjustments may be 
necessary to the oscillator feedback 
capacitors. This depends a lot on the type 


accept changes to other aerials without 
repeaking. 

The transcevier performance has ex¬ 
ceeded the initial design targets. Operation 
through the Wellington Channel D repeater 
at 20 miles, from indoors and non-line-of- 
sight, using a 19-inch whip, is regular. 
Reports and tape recordings indicate a 
pleasant-sounding signal with adequate 
deviation. Battery life appears to be several 
months, depending upon use. 

The antenna generally used is a 19- 
inch whip made from piano wire. This is 
very springy and can be bent to fit in a 
briefcase with the rig and power supply — 
and still leave room for homework and 
lunch! The antenna in the photos is a thicker 
one, selected for photographing. 

Piano wire is available in straight lengths 
from model shops. A Belling-L^ plug is 
dismantled and die centre terminal heated 
with a soldering iron. The plastic bead can 
now be removed. The piano wire is brazed 
to this centre terminal using easy-flo. The 
plastic bead is then replaced — using a 
soldering iron. Plastic tape is wrapped 
around the wire adjacent to the bead for the 
cable-clamp to bite into. Many turns of 
plastic are used. Many turns of plastic tape 
can also be wTapped around the other end of 
the antenna to protect eyes and bodies. 

In our fourth and final article we will 
describe a power supply to work from both 
the mains and a vehicle battery, alternative 
circuits for the 10.7MHz IF amplifier, and a 
number of modifications or additions which 
builders may care to try. 



P.O. Box K39, HAYMARKET 
N.S.W., AUSTRALIA 2000 

405 SUSSEX STREET 
211 5077 HAYMARKET 211 5077 

NOW AVAILABLE IN 
AUSTRALIA 


Q ^TAR ypy^ 

PERMANEUT 

MANET 

LOUD SPEAKERS 


r 



AVAILABLE IN 
SjkONLY 


MODEL 

DIA. 

FREQ. 

RESPONSE 

MAX 

POWER 

NOMINAL 

SS-2000 

8" 

±5dD 

40-10,OOOHZ 

23W 

20W 

SS-1600 

6Mi” 

60-U00H2 

18W 

15W 


MAGNET SIZE FOR BOTH MODELS 100 x 60 x 20MM 

As John Carr and Co Pty Ltd, are the importers 
and sole Australian distributors of these high 
quality speakers they are available at a most 
attractive price. 

MODEL SS^2000 - $14.00 EACH 
MODEL SS^ieOO - $12.00 EACH 


SPECIAL QUADRAPHONIC OFFER 

4 SS-2000 FOR ONLY $44.00 
4 SS-1600 FOR ONLY $40.00 

TRADE ENQUIRIES 
WELCOME 
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Sinclair Products for the Electronic Constructor 

PZ.5 and PZ.6 Power Supply Units 

Two units available for use with Sinclair high fidelity equipment. For the majority of domestic applications the PZ,5 is 
adequate. Where low efficiency loudspeakers are used it will be necessary to use a PZ.6 stabilised power unit. 

PZ,5— -Unstabilised power supply unit; Output: 30 Volts/1.5 amps maximum PZ.6— Stabilised mains supply unit delivers 35 Volts/1.5 amps with ripple 
—Mains input: 110-2^10 Volts + 20% 50/60Hz. less the 20mV at any output up to maximum current. 



Stoi'oo Sixty Pre-Amplifier and Control Unit 


Elegant modern design in a unit that meets the most stringent high fidelity standards. Features include:— 
Silicon epitaxial planar transistors used throughout; very high signal-lo-noi$e ratio; excellent channel separation. 
Input selection Is by moans of four push buttons and accurate equalisation is provided for all the usual, 
inputs. Tone controls ore also very carefully designed and tested. 


SPECIFlCATIONSt 
Input Snnsltivitlns: 

Radio: Up to 3mV 

Magnetic plck-up: 3mV correct to R.I.A.A. c.urve ± 
IdB 20 to 25,000Hz 
Ceramic pIck-up: Up to 3mV 
Auxiliary: Up to 3mV 

Output: 

250mV 

SIpnal-to-noise Ratio: 

Better than —- 70dB 


Chonnol Matching: 

Within -IdB 

Tono Controls: 

Treble 15dB to — 15dB at 10kHz 
Boss -f 15dB to — 15dB at 100 Hz 

Power Consumption: 

10mA mox. 

Front Panef: 

Brushed aluminium with black knobs and controls 

Sixe: 

81/4" X IVa" X 31/2" 



The Sinclair A.F.U. is unique in that the cut off fre¬ 
quency is continuously variable for both the scratch and 
rumble units and, as the attenuation in the rejection 
bond is rapid (12dB per octave), the removal of 
Interference can be achieved with less loss of the 
wanted signal than hos previously been possible. 

The unit may be connected between the pre-amplifier 
and power amplifier sections of any amplifier. 
SPECIFICATIONS: 

Employs two Sollen & Key type active filter stages, the 
first being a rumble (high pass) filter and the second 
a scratch (low pass) filter. The two stages use com¬ 
plementary transistors to minimise distortion. Supply 
voltage 15 to 35V. 

Current 3mA max. Gain at 1kHz, filters flat 0.98 
(— 0.2dB) 

H.F. cut off (— 3dB) variable from 28kHz to 5kHz 
L.F. filter slope 12dB/oclave 
Distortion at 1kHz (35V supply) 

0.02% at rated output (250m V.R.M.S.) 

Frequency response, flat position, 35Hz to 20kHz-ldB 

25Hr to 28kHz-3dB 

Built, tested and guaranteed 




indaii~ 

A DIVISION OF GOLDRING ENGINEERING 




MIYAMA COMPONENTS 


INDICATOR LAMPS AND BRACKETS, 


SWITCHES, FUSE HOLDERS, 
PLUGS & JACKS, NEONS, 
TERMINAL POSTS & 
STRIPS, ALLIGATOR 
CLIPS, TRIMMER 
CAPACITORS, 


The extensive Miyama range of Components has 
long been accepted for quality and competitive price 
Of particular interest are, the new No. 90 Micro 
miniature toggle switches which offer 10A, 125V, 
rating D.P. D.T. in 'A" cube size, also the No. 18 toggle 
switch (6A, 250V.) with Neon indicator built into the 
switch arm. 


Stocks are maintained in ail states by: 


60LE 

AUSTRALIAN 

AGENTS 


ADELAIDE BRISBANE HOBART 
MELBOURNE PERTH SYDNEY 
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Regulated 30V/1A supply 
is short-circuit proof 


^ simple unit, fully solid state and easy to build, and its cost may be kept low 
oy the use of components from the ''junk-box''. Output is adjustable from zero 
to 30V, with regulation to 1 amp and full short-circuit protection. 

by F. G. CANNING" 


Anyone who does much experimental 
work with semiconductors must sooner or 
later lose patience with the high cost, 
unreliable output and rising internal 
resistance with age of batteries as a power 
source, and must long for a precisely- 
adjustable DC supply powered from the 
mains. Such a supply is always at peak 
performance and involves negligible 
running cost. This becomes the more 
desirable year by year as the required 
collector voltage of transistors rises 
steadily from the 3 to 6 volts of earlier days 
towards figures previously associated with 
valves, coupled with average currents 
which, in the case of power amplifiers, may 
run to several amperes. 

The design to be described aims to meet 
this need, with due regard to economy, 
simplicity and above all, reliability, and 
with safeguards against error or failure in 

"Kuranga", Back Beach Rd, Portsea, 
Victoria 3944. 


the apparatus to which it is connected, it is 
bad enough if such a fault causes 
destruction in that apparatus, but if it also 
takes the power unit with it in a general 
holocaust, the economics of the set-up 
become questionable, to put it mildly. And 
simple fuses are not always fast enough to 
save the day. 

The design is based upon known and tried 
principles and no claim is made for 
originality, but the practical details have 
been the subject of considerable study and 
testing. The writer’s specification for the 
unit follows, and it is hoped that it will be 
found adequate by most potential con¬ 
structors for a general-purpose bench 
supply. 

OUTPUT VOLTAGE: Continuously 
variable from 0 to 30 volts, with self- 
contained voltmeter. 

OUTPUT CURRENT: Up to 1 ampere at 24 
volts, or up to 500 milliamps at 30 volts, 
with self-contained ammeter. 
EFFECTIVE OUTPUT RESISTANCE: 
Less than 0.25 ohm. 


REGULATION: No load to 1 ampere at 24 
volts = —3.5pc. No load to 0.5 ampere 
at 24 volts = —1.25pc. No load to 100mA 
at 30 volts = —0.3pc. 

MAINS FLUCTUATION: At output - 24 
volts 0.5 ampere, mains drop from 240 
volts to 216 volts drops DC output by 0.5 
volt. 

RESIDUAL HUM: 2.5 millivolts maximum 
at any setting. 

OUTPUT POLARITY: Both output ter¬ 
minals to be floating; ie, no part of the 
circuit to be grounded. 

The output can be taken with either 
terminal earthy and is sufficient to take 
care of most requirements irrespective of 
the polarity required, including Class B 
amplifiers up to around 10 watts output. 

As it was intended that the unit should be 
able to supply more than one device at a 
time, two polarised two-pin output sockets 
are used in parallel with the main output 
terminals and more could be added if 
desired. However no attempt has been 
made to supply more than one voltage at 
these outlets, as it is a simple matter to 
reduce the voltage to whatever a particular 
auxiliary device or instrument may need by 
providing it with its own zener diode 
regulator circuit. 

The circuit is shown complete in Fig. 1, 



The circuit for the supply, which as may be seen uses a relatively supply used for the comparator transistors TR5 and TR6, to allow 

small number of discrete transistors. Note the negative emitter the output to be reduced to zero. 
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NEW TO 
AUSTRALIA 


FIDELITY — The A-25 has earned the accolades of audiophiles 
and critics the world over for natural lucid uncolored reproduc¬ 
tion of every program source — at far lower cost than any 
alternatives. Very nearly the ideal loudspeaker — unobtrusive 
yet overwhelming in its authenticity — the A-25 can ac¬ 
commodate powerhouse amplifiers, or may be driven 
adequately by a 15 watt receiver. Dynacos exclusive aperiodic 
design assures a uniform impedance which achieves the most 
from your amplifier and contributes to the articulate deep bass 
which rivals systems several times its cost. A unique soft dome 
tweeter radiates definitive widely dispersed highs for faithful 
"Big Sound". Rve step tweeter control and hidden wall mounts 
are included. 

ASK YOUR DEALER FOR A DEMONSTRATION NOW! 


Australian Agents — 

JERVIS AUSTRALIA PTY LTD 

P.O. Box 6, Brookvale — Ph.: 939 2922. 


DYNACO A-2S 
LOUDSPEAKERS 
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and the following explanation may help an 
intending constructor. 

It was desired to maintain good 
regulation down to at least 4 to 5 volts and 
this makes it desirable, in this type of 
regulator circuit, to have available a fairly 
stable negative supply rail of about the 
same voltage as the main filtered but 
unregulated positive supply. Additionally, it 
was hoped to avoid the need for centre- 
tapped transformers of relatively high 
voltage, which tend to be expensive and 
rather scarce. 

Accordingly, a voltage-doubler circuit 
was adopted to permit use of small battery- 
charger or bell transformers of low voltage 
and without tappings; these, being simple 
and serving a relatively large market, are 
usually inexpensive. A 12 volt secondary 
winding rated at 2 to 3 amps is needed and 
suitable types are mentioned in the parts 
list. However, a disused power transformer 
taken from a typical 5 or 6-valve broadcast 
receiver of earlier days can probably be 
used with every satisfaction if the original 
receiver used a 5Y3G or similar rectifier 
valve. 

Such a transformer will then probably 
have two heater windings, one rated at 5 
volts 2 amps and another at 6.3 volts 1.5 
amps or so. These two windings, if con¬ 
nected in series and aiding (an AC volt¬ 
meter will soon show if they are aiding or 
opposing) will provide an almost ideal AC 
source for the present job, the high-tension 
secondary being left disconnected. The 
writer’s unit uses such a transformer, 
which gives 12.25 volts AC on no load, falling 
to 11.6 volts when the DC output is 1 amp at 
24 volts. 

It is not always realised that by suitable 
choice of circuits an untapped transformer 
can be made to supply both positive and 
negative rectified and smoothed outputs 
simultaneously from a single winding and 
this has been done in the present design. 
The main ([^sitive) supply requires two 
silicon rectifiers rated at 1 amp and with 
any peak inverse rating above 100 volts; the 
prototype used a pair of RAS508AF 
avalanche rectifiers (STC) which were on 
hand, but there are plenty of alternatives. 

For good overall regulation it is well to 
use plenty of filter capacitance in this part 
of the circuit. A pair of 6000 uF 35WV 
Plessey capacitors obtained from England 
are used in the prototype, but locally 
available capacitors as small as 2,200uF 
can be used with a slightly poorer 
regulation; further reduction is not ad¬ 
visable. A minimum 35 volt working rating 
is sufficient. 

The negative side of the supply can use 
smaller components, since it handles only 
the regulator section comprising Tr5 and 
Tr6 and related circuitry. Silicon rectifiers 
rated for 100 PIV and lOOmilliamps load are 
adequate, with filter capacitors of 220 uF 
35WV or more. 

Trl is a normal series regulator, con¬ 
trolled by Tr2 and with it forming a 
Darlington pair whose current gains 
multiply together to give a high overall 
sensitivity. The base current of Tr2 is 
subject to further amplified control by the 
collector current drain of Tr5, whose base 
receives from the positive output rail the 
error voltage which is to be corrected. Tr5 
and Tr6 form a differential amplifier of the 
so-called “long-tailed pair” type. 


Any error voltage occurring at the 
positive output rail is fed through variable 
resistor VRl to the base of Tr5, where it is 
compared against the fixed voltage at Tr6 
base and thereby amplified in the collector 
circuit of Tr5 in the proper sense to change 
the voltage drop across Rl. This con¬ 
sequently changes the base current of Tr2 
and emitter current of Trl to the extent 
needed to correct the output voltage error. 
The voltage between Tr6 base and the 
emitter supply rail for Tr5 and Tr6 is held 
constant at 4.3 volts by ZDl, which also 
ensures that the base-to-emitter voltage 
rating of these transistors is not exceeded. 

VRr controls the regulated output from 
zero to maximum voltage, minimum 
resistance giving minimum output, and it 
should be wired to give clockwise increase 
of resistance. VR2 serves to adjust the 
maximum output voltage, and once set 
correctly is not disturbed again. Capacitor 
Cl ensures smooth control of output and 
also feeds back residual hum voltage in the 
output to the base of Tr5, giving a very 
useful degree of cancellation. 


Looking now at Tr3 and Tr4, these provide 
the overload protection in conjunction with 
R3 and VR3. Tr4, whose base is connected to 
its collector, is used as a diode with a very 
low slope resistance, and its characteristic 
base-emitter voltage drop of 0.6 volt, 
together with the similar drop in Tr3, 
provides a base bias sufficient to keep Tr3 
normally cut off. However it will be seen 
that the total output current flows through 
R3, setting up a proportional positive 
voltage at its upper end, amounting to 1.5 
volts for an output of 1 amp. 

A portion of this voltage is tapped off by 
VR3 and applied to the base of Tr3, and 
when it exceeds about 1.2 volts Tr3’s 
collector circuit begins to draw current, 
thus increasing the voltage drop across Rl 
and robbing Tr2’s base of current, thereby 
increasing the voltage drop through Trl and 


limiting any further rise in output current. 
This control is quite effective; when sup¬ 
plying a load drawing the rated maximum 
of 1 amp, a dead short-circuit across the 
load will not increase the current beyond 
1.15 amp, and this current can be supplied 
continuously without damage. 

Switch S2 permits meter M to serve either 
as a voltmeter reading O-IO or 0-30 volts full 
scale, or as an ammeter reading 1 amp full 
scale. The meter is a standard 1% inch 
square voltmeter, scaled 0-10 volts and 
drawing one milliamp for full-scale 
deflection; the resistance of the moving coil 
is 100 ohms. 

The internal series resistor of 9.9k was 
removed from the meter case and installed 
externally at switch S2, with another 2pc 
resistor of 20k, giving alternative voltage 
readings of 10 or 30 volts maximum. Ad¬ 
ditionally, a shunt resistor of 0.1 ohm was 
made and connected as shown to provide a 1 
amp full-scale reading. This facility is very 
useful when working with heavy loads and 
during the setting-up of the overload 
protection control VR3. 


Additional shunts to cover lower current 
drains could have been provided using more 
switch positions, but were not thought worth 
while as the normal volt-ohm-milliammeter 
found on most benches takes care of such 
cases. 

The above-mentioned shunt consists of 3.1 
inches of 22 swg Eureka wire, coiled and 
soldered between tags on a tag-strip 
mounted near switch and meter; it will be 
noted that it is connected permanently in 
circuit, so that switch contact resistance 
cannot seriously affect the calibration. A 
similar length of 21 B&S gauge Advance 
wire can be substituted if it is easier to 
procure, or if a resistor of the required 
value rated for one ampere can be bought it 
can of course be used. 

The choice of transistors is somewhat 
restricted by considerations of cost. 
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PARTS LIST FOR POWER SUPPLY 


1 Power Transformer, Ironcore 
T1 / 352, AS-R 6978 or similar (but 
see text). 

1 Toggle switch, SPOT 

1 Rotary switch, 1-po/e 3-position, 
shorting or non-shorting contacts. 

2 Terminals, 1 red, 1 black. 

2 Two-pin polarised sockets. 

1 Heat sink, finned, J05 type. 

1 Heat sink. Philips type 35D4CB or 
similar (may not be needed; see text). 

1 Meta! case to suit. 

M Voltmeter, 0-10 Volts DC, 1%'*square 
face, meter resistance 100 ohms; 
S.E.W. model MR38P or similar. 

SEMICONDUCTORS 

Trl 2N3055. 

Tr2-6 2N697. 

ZDl Zener Diode, 4.3 Volts, 300 mW. 

D1-D2 Silicon rectifier, lAmp 100 PIV or 
larger. 

D3-D4 Silicon rectifier, 100 mA, 100 PIV 
or larger. 

RESISTORS 

Rl 3.3k, y 2 W, lOpc. 

R2 5.6k, y 2 W, lOpc. 


R3 1.5 ohms, 2W, lOpc. 

R4, R5 390 ohms, W, 5 pc. 

R6 500 ohms, 2W, lOpc. 

R7 20k, y 2 Vy, 2pc. 

R8 9.9k (see text). 

R9 0.1 ohm (see text). 

VRl 2.5k, wire wound. 

VR2, VR3 100 ohms pre-set trim-pots. 

CAPACITORS 

Cl 50 uF, 50 VW electrolytic. 

C2, C3 6,000 uF, 35 VW electrolytic 
(see text). 

C4, C5 220 uF, 50 VW electrolytic. 

C6 220 uF, 50 VW electrolytic. 

MISCELLANEOUS 

Two knobs for controls, mica washer for 
TR1, mains cord and plug, etc. 

NOTE: Resistor wattage ratings and 
capacitor voltage ratings are those used 
for the prototype. Components with 
higher ratings may generally be used 
providing they are physically compatible. 
Components with lower ratings may also 
be used in some cases, providing the 
ratings are not exceeded. 
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Power Supply, cont 


dissipation limits and collector voltage 
rating. It is believed that the types specified 
will give the most economical and reliable 
combination. Somewhat closer regulation 
might be had by substituting, say, BCl07’s 
for Tr5 and Tr6, but some work would be 
needed to re-balance the circuit and under 
no-load conditions (maximum output 
voltage and zero current) the collector 
dissipation in Tr6 would be close to the 300 
rnW limit for this type; this was thought too 
risky. The 2N697 is rated for 600 mW without 
iheat sink, giving a safe margin. 

The maximum load on the series 
regulator 2N3055 occurs under short-circuit 
conditions, and is 1.15 amps at 26 volts, or 30 
watts roughly. This is well within the 
capability of this transistor when used on an 
adequate heat sink. 

There is nothing at all critical about 
construction or layout, so details are not 
given and a constructor is free to use his 
own ideas and available parts where 
suitable. The only exception is the above- 
mentioned heat sink. It is presumed that a 
metal cabinet will be used to house the unit, 
and any such cabinet which is big enough to 
contain all the components, including the 
power transformer, will form an adequate 
heat sink if the 2N3055 is bolted externally to 
its flat surface using the necessary mica 
insulator and bushes. 

If such a case is not used, a standard 
finned heat sink should be fitted, such as the 


Philips type 35D4CB, or a 4-inch length of 
“MINIFIN” extrusion. It is as well to fit a 
standard finned T05 heat sink to Tr2 also, 
for an extra safety margin. 

Other components can be assembled on 
Veroboard, on tag strips or by any other 
method, though the trouble and expense of a 
special printed wiring board never seems 
worth while to the writer for these “one-off” 
jobs — it is essentially a mass-production 
technique. Rather than assemble and wire 
everything on one board, however, it may 
be wise to make a separate unit of the power 
supply and rectifier components, so that the 
operation can be checked separately for 
proper voltages and polarities, before 
connection to the rest of the circuit with 
almost certainly disastrous results if an 
error has occurred. And double-check the 
correctness of the anode and cathode 
connections of the silicon rectifiers being 


used; some published information on this 
subject is not reliable, as the writer has 
found to his cost. 

The prototype used a case obtained from 
a disposals store, having a base chassis 2V^ 
inches deep and a cover 6 inches high above 
the chassis. All of the present circuitry, 
except the power transformer, was 
mounted under the chassis and on one face, 
leaving the upper space empty except for 
the transformer. This is because it is hoped 
later on to add a variable high-voltage 
regulated supply, probably using valves to 
give around 5(X) volts at 100 milliamps, and 
an AC heater source. The idea is to make a 
sort of universal “experimenter’s 
powerhouse” in a single unit. 

Table 1 gives a general voltage analysis 
which may be helpful in preliminary testing 
or fault-finding. 

Before first switching on the unit, it is 


TABLE 1: VOLTAGE ANALYSIS 

NOTE: The negative output terminal is treated as the neutral point for this analysis. 
Output control set to 30 volts. No load. Measured with 50k ohms / volt meter. 

Neutral to regulated negative rail 

-4.9V 

Neutral to Tr5 and Tr6 emitters 

-0.6V 

Neutral to unregulated negative supply 

-29.5V 

Neutral to Tr5 base 

OV 

Neutral to unregulated positive supply 

+ 35.5V 

Neutral to Tr3 emitter 

+ 30.5V 

Neutral to Tr3 and Tr5 collectors 

-H31V 

Positive unregulated supply rail to Tr2 base 

-f4.0V 

Positive unregulated supply rail to Tr2 emitter 

-h4.6V 

Positive unregulated supply rail to Tri emitter 

-H5.2V 


For fine detail work 
—a hands free 
magnifier 



The Magna-Sighter is a precision 
3-D binocular magnifier that leaves 
your hands completely free for work. 
It has hundreds of applications, 
and is Invaluable for scientists, 
technicians, craftsmen, toolmakers, 
hobbyists, etc. Slips easily over the 
head-over glasses, too. Proved 
and used by many U.S. universities, 
space research bureaux, govern¬ 
ment departments and major 
industrial organisations. Available 
in 3 different magnifications. 

Price $14.00. 

STC490 


For further information send this coupon today: 

IP----------------.-. 

I STOTT TECHNICAL SERVICES MEA373 i 

J (Division of Stott's ■ 

■ Technical Correspondence College Pty. Ltd.) J 

I 159 Flinders Lane, Melbourne, Vic., 3000 | 

I Please send me full information on the 3-D Magna-Sighter. f 
I I understand that no Sales Representative will call. | 

■ Name. i 

■ I 

[ Address.| 

I .Postcode. I 

L..............................J 


recommended that one end of resistor R4 
should be disconnected and a milliammeter 
inserted temporarily in this circuit. With 
the output control set to zero, the 
milliammeter should show 11 to 12 
milliamps; if not, reduce or increase R4 
until this current is obtained. For good 
regulation it should not be allowed to fall 
below 10 milliamps. Any change in R4 will 
not be large unless a fault exists. 

Next, adjust the maximum output 
voltage. Set switch S2 to the 30 volt position 
2, turn the output control to maximum, and 
adjust VR2 until the meter reads full scale. 

Finally, set the overload limit. Connect a 
25-ohm 20 watt resistor to the output ter¬ 
minals, set S2 to position 3 to read current, 
and with the output control at maximum 
adjust VR3 until full scale reading (1 am¬ 
pere) can just be obtained before limiting 
commences. The onset of limiting can be 
observed very clearly as VR3 is turned 
slightly to and fro around the desired 
position. 

This completes the setting-up. The output 
control VRl should now give smooth 
variation of voltage when unloaded from 
zero up to 30 volts and up to 24 volts on a 1 
amp load. The unit will be found very 
simple and easy to use, and the prototype 
has proved perfectly reliable. 

Editor’s Note: It would appear to be 
possible to improve the regulation of this 
unit slightly, by incorporating the current 
shunt R9 into the regulator feedback loop. 
This could be done by connecting the rotor 
and “top” end of VRl to the output end of 
R9, rather than to the junction of R3 and R9 
as at present. 0 
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SOUND PROJECTORS 

Cinevox Prefect and Harmour and 
Heath 16mm in good working order. 

240v operated, complete with speaker 
and amplifier. 

from $115.00 

CIRCULAR SLIDE RULE 

3 ) 4 in diameter. Will do the same work 
as the conventional slide rule. In. 
struction book included. 

from $1.60 each 

Post 12c. 

P.M.G. TYPE TELEPHONES 

Standard desk type with magneto bell 
calling device. Range 30 miles. Uses 
standard batteries at each phone. Any - 
number can be connected together on 
single line. 

$25.00 

(2 TELEPHONE SETS) 

30c. cartage to rail. Freight payable at 
nearest attended Vailway station. 
Please note we are now able to include 
*4 mile of twin telephone cable FREE 
with each set of phones. 

PYREX PARABOLIC 
REFLECTORS 

36" diameter $37.50 " 

Sorry, shop sales only. 

MINIATURE 

ELECTRIC MOTORS 

If j to 3 volts DC. Ideal for model 
boats, cars, planes, etc. Strong torque. 
Only 

65c. each or 10 for $4 
(Post 12c.) 

TRANSCEIVER 

(2 way radio) R.C.A. America RT 68 , 

24 volt, operated 10 watt output 38- 
54MHz F.M. crystal locked. Trans¬ 
mitter and receiver using frequency 
synthesiser in lOOKHz; step 10 channel 
per MHz with power supply, mike, and 
headphones. $45. 60c. cartage to rail. 
Freight payable at nearest attended 
railway station. 

TRANSCEIVER 

(2-way radio) 62 set, 12V, operation. 
Ideal Hams, etc. 1.6 to 10MHz. Crystal 
locked or VFD controlled. 5 watt 
output. Complete with antenna, 
headphones and mike. $60. 30c. car. 
tage to rail. Freight payable at nearest 
attended railway station. 

SMITH’S MASS (Ingllsh) SHIK 
CLOCKS 

8 -day, no bell, $37.50 each. Post NSW 
$1.15. interstate $1.70. 

PRISMATIC COMPASSES 

Genuine ex army Mk 3, liquid dam- 
ped, as new $27.50. Post NSW 95c. 
Interstate $1.15. 

COLLINS TRANSCEIVERS 

Auto tuned lOO-lSOMHz. 10 channels. 

$65.00 

HALF-INCH RECORDING 

TAPE 

Top grade 2400' on lO’ j" reels. Ideal 
video experimenting. Dnly $3.50 per 
reel. 

Post N.S.W. 45c.; interstate 75c. 

LAVOIE HETERODYNE 
FREQUENCY METERS 

10 lOOMHz. LA5 $250. 

100-500MHZ. $350. 

ADLER FREQUENCY 

METER 

100KHZ-20MHZ $96 

4 DIGIT RELAY 

COUNTERS 

SO volt DC, suit slot car. Lap counters, 
etc. 

$1.25 each. Post 18c. 


NIBBLING TOOL 

Cuts sheet metal like a punch and die, 
trims, notches and cuts to any size or 
shape over 7 16 inch. 

ONLY $6.50 

Post 74c. 


NIFi CELLS 

12 Volt, fully charged, 4in x 3in x lin 4 
AH. 

$1 each. 

Post N.S.W. 25c. Interstate 35c. 
3.6V lOAH, set of three batteries in 
wooden holder, S7.SQ per set pr I2.$0 
per battery 1-2 volt lOAH. 

Post N.S.W. $1.10; Interstate $2.72. 


COMMAND RECEIVER 
6.9M/CS $22.50 

POST: N.S.W. $1.25, INT. $1.44 



P.M.O. TYPE KEY SWITCHES. 
4$c each. Post 24c. 


TELESCOPES 
ZOOM FOCUSING 

25 X 30 $19.95 — 40 X 40 $28.95 
POST NSW 95C INTERSTATE $1.45 


VALVES 

BRAND NEW 

IN CARTONS 

Special 'discount for quality 


807 

$1.50 

CV850 

$1.50 

65N7GT 

95c 

1H6G 

50c 

8989 

$ 1.00 

832 

$5.00 

SU4G 

95c 

6AK5 

$1.50 

6F50 

75c 

6X4 

$ 1.00 

5Y3 

$1.99 

12SK7 

SOc 

6C4 

50c 

VR65 

SOc 

2 x 2 

75c 

VT4C 

75c 

6AG5 

eoc 

80 

$ 1.25 

12AU7 

$ 1.00 



Pleas# add postage 
on all articles 


MINE DETECTORS 

Ex A.M.F. with Instruction Book. 
Complete in wooden case. Ideal for 
plumbers, councils for locating buried 
pipes, etc. Freight payable at nearest 
attended railway station. $39.00 


BATTERY CHARGERS 
BRAND NEW WITH METER 

plugs Into 240V power and gives both 
6 V and 12V DC output. 4 amps with hi, 
medium and. low charges. 
Dimensions, 9^‘ x 5" x 5" $35 vaiue only 
$27.50. 

Battery chargers. V/» amps. 12V or 6 V. 
Please state voltage required. $15. 
Post NSW $1.00 interstate $1.50 


SCOTCH BRAND RECORDING 
TAPES USA 

EX ABC V 4 " Polyester 
2400ft. on IOV 2 '' reels $3.95 
Post NSW 45c. Interstate 75e. 
1800ft on 7" reels $2.95 
Post 24c. ' 


RADAR TRANSCEIVER 

X BAND WITH KLYSTRDN 
ETC. ^ 45.00 


TRANSMIHERS ARC 49 

100-165 AA/CS $25.00 


TELESCOPES 

60 magnification with a 
60mm coated oblective lens. 
With tripod. 

$27.95 

As illustrated. 

Postage $1.20; interstate $1.45. 



TELESCOPES 

40 X 40 with Tripod. 

$7.95 

Post N.S.W. 95c; Interstate $145 


BC221 

Frequency Meters. 

$36.00 

WALKIE TALKIES 

2-way radio, 7. transistor, PMG ap- 
proved, set of 2 only $47.50 
Post NSW $1.00 9 transistor $55.00 

Interstate $1.20 


SMALL COMPUTER 
PANELS 

3 in X 2 in containing 2 valves, qty. of 
resistors, etc. 

ONLY 75C. 

Post 24c. 


ELECTRONIC FREQUENCY 
COUNTER 

Austronic type DFC-4 240V 50 cycle 0- 
100KH2 $160 


Va" IMPELLER PUMPS 

New gunmetal body stainless steel shaft 
neoprene impeller up to 15ft lift suitable 
for almost any type of liquid self priming 
dimensions approx 8 " x 4" weight 5lbs. 
$27.50. 

Post NSW $1.20 int. $1.90 


BC340 RECEIVER 


$80.00 


AW.A B.F.a TYPE R7077 

1-800 CYCLES 
1-13 K/ CS. 


$30.00 


CONDENSER LENS 

2’jin DIAM. .2in FL. $1.50 each. Or 
$2-50 per pair. Post 24c. 


AWA Distortion and noise meter type 
A51932 $160.00 


CHASSIS PUNCH SET 

Five sizes: H inch, ^ 4 .inch,‘»|.inch, 1- 
inch and I’t inches. With taper 
reamer. 

$9.50 

Post, $1.15 


SELSYN MOTORS MAGSLIP 

Mk. II.. $5.25 ei. 

No. 19 TWO-WAY RADIOS. 
Power supply, accessories, etc., $35- 


BINOCULARS 

PRISMATIC, coated Lenses. Brand 
new. Complete with case. 

7 X 35. $34.50 

8 X 40. $37.50 

7x50 . $28.65 

10x50. $29.60 

12x50. $30.60 

20 x 50.... $34.45 

Post N.S.W 95c; interstate $1.45. 


3000 TYPE RELAYS 

P.M.G. 200 Ohms — 1,500Ohm 
Coils. $1.25 each. Post 24c. 


TOGGLE SWITCHES 

Brand new. 3 amp, 240 volt. S.P., S.T. 
39c each or 10 for $3. 

Add postage. 


Cintel Oscillator and Electronic 
Counter, type 388. $250. 


SPECIAL lucky dip valve offer, 15 new 
valves in cartons for only $2. We 
haven't got time to sort them, so you 
reap the benefit. 

Post 75c. 


CONDENSER LENS 

I'^indiam. 1’jFL. SOc each. 
Postage 24c 


SOLENOIDS 

Plunger Type 12V 300MA. Suit 
electric camera control, miniature 
trains, radio, etc. 

$1.25. P0$t24C. 

200 MA 24 volt, ’ tin push movement. 
$1.25. Post 24C. 


ZOOM FOCUSING 
MICROSCOPE 

Battery and mirror illuminated 900x 
magnification. Complete with 
dissecting kit slides etc. *22 50 
Post NSW $1.00 wv 

Int, $1.25 


FIELD STRENGTH METERS 
144M/CS. $12.50 


TEN CHANNELS 
VHF TRANSCEIVER 

Types TR 1934 100-125 MHZ and TR1935 
125-150 MHz. 28 volt DC operated AM 
single crystal locks both TX and RX on 
same channel complete with 
generator. $ 33.00 


RECORDING TAPES 

TOPQUALITY, BRAND NEV^^ 


3" X 150' . 

..... 65c .. . 

. .. 12c 

3’4" X 600' .... 

.1.51 . .. 

.. . 13c 

5" X 900'. 

. 1.95 ... 

. .13c 

5" X 1800' . 

. 3.62 ... 

. . .13c 

7"xl200' . 

. . .. 3.11 ... 

. . .24C 

7" X 2400' . 

. . 4-80 ... 

. . .74C 

7" X 3600' . 

.6.45 . . 

. . .74C 


CASSETTE TAPES 

C60 $1.15; C90 $1.75; C120, $2.25 
Post 13C. 


Crystal Earphone. 


75c 


Cassette head cleaners . 


$1.50 


Small Lapel Microphones, ea. 
Post 24C. 


$1.25 


AIRCRAFT MAGNETOS DELCO 

Magnetos, new cond, 12 cyls, $15 ea. Post 
NSW $1.20, Interstate $1.95. 


BYER77 Mk. 1 

Rack Mounting Tape Recorder ex 
A.B.C. 7»j l5 ips. Full track tested 
$150. 


Microphone. Professional S.T.C. type 
4017. $20. 


Marconi Video Oscillator type TF885A 
0-12 MHZ. $75. 


A.W.A. SIG GENERATOR 

UHP 140-300 MHZ S6S.00 


Pye 4. Channel Crystal Locked 
Oscillator, 1.5-30 MHz New- $25 


TRANSPONDER APX6 

with Lighthouse Tubes- Can be con. 
verted to 1200 MHz. $17. 


522 Tranceivers 
100-150M/ CS 

$35.00 


Cossor Double Beam Oscilloscope 
1035. Tested. 

$150 


Deitch Bros. 

70 OXFORD STREET, SYDNEY 2010 


SORRY, NO C.O.D. 
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Mini-Sonalert' 


■MTRODUONG 

JVUM-SONALERT 


All models are available ex stock 
Literature is available on 
request to the Professional 
Components Division. 


Mini-Sonalert is the latest 
addition to the Mallory range of 
electronic audible signalling 
devices. 

It is compact, lightweight 
and highly versatile, consumes 
less current than a normal 
Indicator light and can be used to 
complement visual signals. The 
Mini-Sonalert employs the same 
solid state circuitry as the larger 
SC628 and SC628P models, also 
illustrated, to ensure maximum 
efficiency, lowest current require¬ 
ments and highest reliability. 

Instant, positive and 
penetrating audible warnings are 


emitted, making this miniature 
device ideally suited for use in 
fault alarms for computers, fire 
signals, instruments, medical 
electronics, appliances, 
communications, telephone 
signals and protection equipment. 

Five Mini-Sonalert models 
are available in operating 
voltages ranging from 1 to 30 VDC 
whilst corresponding current 
requirements range from 4 to 
16 mA. 

Sound output Is from 60 to 
70 db @ 25°C at a frequency of 
3,500 Hz ± 500 Hz (depending on 
model and applied voltage). 


Plessey Ducon Pty. Limited 

Box 2, P.O., Vlllawood, N.S.W. 2163 
Telephone 72 0133. Telex 20384 

Melb.: Zephyr Products Pty. Ltd. 56 7231 
Adel.: General Equipments Pty. Ltd. 63 4844 
Bris.: Douglas Electronics Pty. Ltd. 97 8222 
Perth: H. J. McQuillan Pty. Ltd. 21 4821 
Everett Agency Pty. Ltd. 8 4137 
Henderson (N.Z.): 64 189 
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FORUIVI 

Conducted by Neville Williams 
_ ! _ 

Gentlemen: Please choose your seconds! 

We thought that the arguments regarding the terms ''Hertz" and "cycles per 
second" had been resolved years ago and that nothing more would be heard 
of it. But the matter has been raised again and it now looks as though the basis 
of the original "settlement" is somewhat suspect. 



The strife began, as far as we were 
concerned, when we announced in our 
columns that we would be falling into line 
with the International System of Units and 
using the term “Hertz” henceforth in place 
of the older term “cycles per second”. We 
explained that, for all practical purposes, it 
meant the same thing; it had the advantage 
of being easier to say and to type, and 
subject to less uncertainty in respect to 
style when abbreviated. 

Surprisingly, the announcement raised 
the kind of heat and fervour that is 
traditionally expected in group arguments 
about religion or politics. We were accused 
of conforming for its own sake or, worse 
still, of sheer technical affectation and 
snobbery. 

Why abandon a term that meant what it 
said, and that had served the industry faith¬ 
fully, man and boy, for decades? What were 
we, as a dinky^ Australian magazine 
doing, encoura^ng the use of names that 
had such a non-British European sounv ? 
Why didn’t we take a stand against Hertz 
and try to reverse the trend? Other journals 
might follow! 

As far as we were concerned, the 
changeover to Hertz was a simple, matter- 
of-fact decision, based on long-term con¬ 
venience and a desire to foster rather than 
impede any international move towards the 
standardisation of all physical units, and 
the names which would apply to those units. 
If individuals wanted to stick by the old 
term, that was their choice and fortunately, 
in this case, it would not lead to misun¬ 
derstanding. 

Across the Tasman, New Zealanders 
seemed similarly to be at loggerheads and 
out of their arguments came an article by L. 
S. Spackman, ZLIAC, in the New Zealand 
amateur publication “Break-In”. The 
situation was examined so methodically 
that we reprinted the article in our 
December 1968 issue. 

On the basis that frequency and time are 
inter-related, Len Spackman set out to 
explain the progressively more precise 
methods which have been evolved to define 
and determine the second. From being 
based originally on natural terrestrial or 
celestial observations he explained how the 
second has since been related to atomic 
transition phenomena involving the metal 
caesium 133. Not only are caesium “clocks” 


far more constant than terrestrial and 
celestial gyrations but they are capable of 
being transported while in operation, 
allowing very precise correlation of time 
standards in various parts of the world. 

The article mentioned, as a fact of history, 
the confusion which arose during the period 
of evolution. This led to a suggestion in a 
German scientific paper that the term 
“Hertz” be used instead of cycles per 
second, where the second involved was 
according to international ET (ephemeris 
time) standard. The suggestion found ready 
acceptance in scientific circles, leading to 
its ultimate international adoption. 

This reasoning gave rise to the statement 
in Len Spackman’s article that Hertz was 
the appropriate term to use for all radio and 
audio frequency signals, because they were 
most appropriately related to the standard 
international second. Power frequencies, on 
the other hand, which control clocks and 
other equipment related to terrestrial time 
keeping should be related to coordinated 
universal time (UTC) and its related 
Greenwich Mean Time. 

The offset of WWV was mentioned as a 
further illustration of the difference bet¬ 
ween the UTC second and the “Hertz” 
second. 

The implication of all this was that the use 
of Hertz was an obligation rather than an 
option. While the difference between one 
second and another was of no significance to 
the vast majority of people, there was in¬ 
deed a difference. To be precise, anyone 
who sought to define an audio or radio 
frequency should either use the unam-' 
biguous term Hertz or else add something to 


the term “cycles per second” to indicate 
which second applied. 

I can’t imagine anyone electing to do this. 

More than four years have elapsed since 
Len Spackman’s article was published 
in New Zealand and Australia and possibly 
elsewhere. In all that time it has not been 
questioned or challenged to my knowledge. 

That is, until a few weeks back, when the 
matter was taken up by a reader who 
happens to move in naval circles: 

Dear Sir, 

The enclosed Postal Order for 50c is in 
payment for the article "Cycles, Seconds 
and Hertz". 

The article has created quite a con¬ 
troversy here because it contravenes the 
Metric Conversion Chart issued by the 
Metric Conversion Board, P.O. Box 587, 
Crows Nest, NSW. / have also found that 
everybody / have spoken to — in the, 
electrical game — has a different opinion of 
the difference between c/s and Hertz. 
Almost all, of course, assume that there is 
no difference at all — as nobody has ever 
told them — and it would be interesting for 
someone to dear it up once and for all and 
advise the various authorities. 

After having read the particular article 
mentioned above the idea that Hertz is the 
metric equivalent to c /s Is ludicrous — that 
is of course if it is true. If the article is true 
why is the Metric Conversion Board so 
misinformed? 

B.B., (Queanbeyan, NSW) 

Faced with this letter, I referred the 
matter to a friend who happens to be a 
member of the Metric Conversion Board, 
providing him with a copy of Len Spack¬ 
man’s article and the implied challenge to 
the Board’s terminology. 

Was “Hertz” a direct replacement term 
for “cycles j^r second” or had the Board 
been something less than precise? 

In due course, the Board’s answer 
arrived. 

Metric Coversion Board 
18-24 Chandos St, 

St Leonards 2065 

Dear Sir, 

Your letter of 26 June, 1972 regarding 
cycles per second (c / s) and hertz (Hz) has 
been referred to me by a member of the 
Board. 

Whether there ever was a distinction such 
as that made by Mr Spackman between 
these two unit names, it has not existed as 
far as Australia is concerned since the 
Commonwealth Weights and Measures 
(National Standards) Regulations prescribed 
Commonwealth legal units in 1961. These 
specifically define the c / s and the Hz as 


Dear Sir, 

Your article “The mains voltage knows 
no favourites” under the heading of 
“Forum” in the August issue of 
“Electronics Australia” has been noted 
with interest. Both the article and the 
message contained are to be com¬ 
mended. 

It will be of Interest to you that an 
inspection survey carried out on portable 
amplifiers In the Sydney area resulted in 
the issue of a circular letter to 
manufacturers, importers and retailers, 
pointing out a number of deficiencies ai 


found in some amplifiers of this type. A 
copy of this circular letter dated 14th 
April, 1972 is attached for your in¬ 
formation. 

Subsequently the press statement to 
which you refer was also Issued to the 
general news media. 

Your Interest in publicising these 
matters concerning electrical safety is 
appreciated. 

Yours faithfully, 
S. S. Wadsworth (Secretary), 
(The Electricity Authority of NSW) 
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A DIVISION OF GOLDRING ENGINEERING 


N.S.W.i RIckaifv St., Moicot. T«l. SS9-40eS 
Vlc.> IS2 PaHtom St.. Corlton, 30S3. Tat. S47.5I7P 
QM.t 35 Boloctova St.. Weltooagabbo, 4tQ2. Tal. 9I.49;2 
S.A.i 75-78 McLoraa St.. /Walolda. 5000. Tal. 23-3488 
A.C.r.> 19 Molottalo Mall. Fyihwkk. A.CT. Tal. 95-8246 
W.A.i 32 Northweod St., Laadarvtila, 4007. Tal. 84-986 


More Sinclair Products for the Electronic Constructor 


Super 1C-12 High Fidelity Monolithic 
Integrated Circuit Amplifier 

A 22-transl5tor unit with high power, lower quiescent 
consumption, speciolly designed built-in heat sink (no 
other heat sink needed), full output into 4‘, 5 or 8ohms, 
works on any voltage from 6 to 28 volts without ad¬ 
justment and compatible with Project 60 Modules. 
With the addition of only a few external resistors and 
copacitors the Super lC-12 makes a complete high 
fidelity audio amplifier suitable for use with pick-up, 
FM tuner, etc. 

SPECIFICATIONS: 

Output power: 6 watts RMS continuous (12 watts peak) 
Frequency response: 5Hz to lOOkHz ± IdB 
Total Harmonic Distortion: Less than 1% (Typical 0.1%) 
at all output powers and all frequencies in the audio 
band 

Load Impedance: 4 to ISoh’ms 

Power Gain: 90dB (1,000,000,000 times) after feedback 
Supply Voltage: 6 to 28 volts (Sinclair PZ.5 or PZ.6 
power supplies ideal) 

Input Impedance: 250kohms nominal 

Quiescent Current: 8mA dt 28 volts 

Size: 22 X 45 X 28 mm Including pins and heat sink 


Z.30 Twanty Watt High Fidelity Amplifier 

A power amplifier of advanced design, hoving a 
fantastically low distortion lovol of 0.02% ot 
maximum output ond all lowor outputs. Nine 
silicon epitaxial planor transistors ore employed in 
circuitry which enables, the Z.30 to operate from any 
voltage from 8 to 35 without adjustment and from any 
power supply^ 

Applications: Hi-fr amplifier, cor radio amplifier, record 
player amplifier fed directly from pick-up, intercom, 
electronic music and Instruments, P.A., laboratory work, 
etc. Full details for these and many other applications 
are given In the manual supplied with the Z.30. 
SPECIFICATIONS: Power Output: 15 watts R.M.S. (30 
watts peok) into 8ohms using a 35 volt supply; 20 
watts R.M.S. (40 watts peak) Info 3ohms .using a 
30volt supply. Output: Class AB. ^ 

Frequency response: 30 to 300,000Hz ± IdB. 

Distortion: 0.02% total harmonic distortion of full out¬ 
put Into 8 ohrris and at oil lower output levels. 
SIgnal-to-noise Ratio: Better than — 70dB unweighted. 
Input sensitivity: 250mV Into lOOkohms. 

Damping factor > 500. 

Loudspeaker impedances: 3 to 15ohms. 

Power requirements: From 8 to 35 volts d.c. (the Z.30 
will operate Ideolly from batteries if required). 

Size: 31/2" X 21/4" X V2'\ 


Z.50 Forty Watt R.M.S. (80 Watt Peak) 
High Fidelity Power Amplifier 

Designed for applications requiring higher output power 
than the Z.30. The maximum supply voltage is raised 
to 30 volts and the output power Is 40 watts continuous 
R.M.S. Into 3 or 4ohms and 30 wotts continuous Into 
8ohms. The Z.50 Is otherwise identical to the Z.30 In 
design and specification, the Increased power being 
obtained by using much higher current power tran¬ 
sistors used well within their rated limits. 

PZ.8 Powar Supply Unit 

45 volts pov/er supply unit for use with Z.50 amplifiers. 
Available with or without mains transformer. 





PARIS 

Monday 2nd to Saturday 
7th April Inclusive 1973 
Parc des Expositions, 
Porte de Versailles. 

Daily from 9 am to 7 pm. 

The world’s most 
important event 
in electronics 


Organised by S.D.S.A. 
(Soclete poLir la Diffusion 
des Sciences et cles Arts) 
14. rue de Pr.esles,* 

75740 Paris Cedex 15. 

Tel. 273,24.70 r 


international 
dectronic components 
exhibition 


I wish to receive further Firm :_ 

information as well as 
a free entrance card Address : 


Post to : S.D.S.A., 14. rue de Presles, 75740 Paris Cedex 15 - France 


Name : 
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being identically equal to the frequency of a 
regularly recurrent phenomenon that 
repeats itself once each second (reg. 28 and 
9th Schedule). The second was re-defined 
in Statutory Rule No. 150-1968 as the 
duration of 9,192,631,770 periods of the 
radiation corresponding to the transition 
between the two hyperfine levels of the 
ground state of the caesium-133 atom. 

The c / s has no place in the SI units, in 
which the unit of frequency is the hertz (note 
the lower case initial letter). While c /s is 
still a Commonwealth legal unit / would 
expect it to fall into disuse and there is no 
proposal that it should be notified in the 
Gazette under the Metric Conversion Act 
(S.(3.)) as a unit name outside the SI units 
which is to be regarded as part of the metric 
system to which Australia is converting. It is 
\not included in AS 1000. 

/ have checked with the officer 
\responsible for maintaining the Com¬ 
monwealth standard of time interval at the 
CSIRO National Standards Laboratory and 
\he has assured me that if the distinction 
suggested by Mr Spackman ever existed it 
certainly does not apply now. He has no 
knowledge of any such distinction ever 
attaining international acceptance. Indeed 
internationally there is now only one second 
of time interval — the second as defined in 
the Commonwealth regulations. UTC, 
which is calendar time rather than time 
interval, is maintained by the use on an 
international basis of "leap seconds" 
relative to atomic time interval. 

Yours faithfully, 
A. F. A. HARPER, 
(Executive Member) 

And that, I think, makes interesting 
reading in retrospect. Did Len Spackman 
research events more thoroughly than 
others in producing his article, or did he 
over-interpret their significance? Mr 
Harper is being cautious rather than 
categorical about the early events but he 
leaves no doubt about the current situation 
in Australia. 

And, really, this is what matters. The 
Metric Conversion Board is part of the total 
move towards international standardisation 
of units and, as far as they are concerned, 
“cycles per second” is as obsolete as 
pounds, shillings and pence. 

That is reason enough to cultivate use of 
the term “Hertz” but with this note: it 
applies to all repetitive phenomena, in¬ 
cluding those which have to do with 
calendar time! 

Changing the subject, we have to hand a 
letter from a reader in Toowoomba, Qld, on 
the subject of colour television: 

Dear Sir, 

Enclosed is a dipping from this morning's 
copy of the Old edition of "The Australian" 
newspaper. 

As colour television is currently topical 
and perhaps open to old wives' tales, I 
would welcome any comments you may 
have on the article. Is this article based on 
fact or is it an OWT combined with a bit of 
sensationalism? 

As a reader who knows nothing about 
colour television, / find the story at least 
ambiguous. Why should the colours fade? Is 
it that, after 45 miles the colours, like my 
curtains, have been in the sun too long? 

D.P. (Toowoomba) 


The article, by John Clarke, begins: 

“The Gold Coast may miss out on colour 
television. 

“And their black and white reception is 
likely to deteriorate when colour comes in 
1975. 

“A Surfer’s Paradise electrical engineer, 
Mr W. R. Starkey, said recently a relay 
station would have to be installed at the 
Gold Coast to enable viewers to watch 
colour television. 

“The only alternative would be to have 
transmission piped by cable directly from 
Brisbane to every set on the coast, he said. 

“Colour transmissions travel only 45 
miles before they fade into black and white, 
Mr Starkey said. 

“At best, the colours would be faded.” 

The article stated further: 

“Anybody getting a bad reception now 
will get a worse one when colour signals are 
transmitted. 

“Black and white sets will still receive 
black and white pictures but ghosting will 
be accentuated.” 

After our remarks about crystal car¬ 
tridges in the January issue, it may appear 
that we have some kind of a vendetta 
against The Australian newspaper. In fact, 
we haven’t. It’s simply the case that, if the 
said newspaper publishes things which 
cause technically minded readers to do a 
double-take, they must put up with the 
repercussions. 

The statements sounded rather dubious to 
me but I referred the matter in turn to: (1) 
Murray Stevenson, Engineering Consultant 
to the Federation of Australian Commercial 
Television Stations and (2) Paul Marian, 
Chief Engineer of QTQ, Brisbane. Their 
opinion: 

“We can see no engineering basis for the 
statements, as reported.” 

In the first place, there is no obvious 
reason why propagation of colour television 
signals over a distance should cause 
disproportionate loss of chroma in¬ 
formation, as compared with the luminance 
signal. In fact, the sideband content of the 
total signal produced by the chroma in¬ 


formation is interleaved with the normal 
high frequency luminance sidebands. They 
must stand or fall together! 

If you get a good monochrome signal now, 
then you can expect a good colour signal, 
irrespective of propagation distance. 

If you get a low contrast, grainy 
monochrome picture now, you should at 
least anticipate a low contrast, grainy 
colour picture. 

On the other hand, you could be surprised. 
A new antenna and a new colour receiver 
with a low-noise tuner and a critically ad¬ 
justed pass band could pick up a lot of extra 
picture detail, as well as the colour! 

The second part of the story suggests that 
colour transmissions will be markedly 
poorer than existing monochrome tran¬ 
smissions, as viewed on existing 
monochrome sets. 

The two engineers say no! 

The chrominance information is ad¬ 
ditional to the existing luminance in¬ 
formation. It does not detract either from 
carrier strength or the essential modulation 
depth. Owners of monochrome receivers 
will be completely unaware of the presence 
of the chroma information, unless they 
examine minutely the line structure to 
discover the tell-tale extra modulation. 

To be sure, the Gold Coast has TV 
problems but they date back to the 1950s, 
when the area lacked the population density 
to justify provision of a unique service. 
Since then, the population has grown at an 
enormous rate and the residents have to 
face the combined problems of a fringe 
service, some interference between stations 
in Brisbane and Murwillumbah, and a salt¬ 
laden atmosphere that very smartly coats 
and erodes antenna installations. 

They would seemingly have a good case 
for special consideration, colour or no 
colour. 

In short, the objective behind the story in 
The Australian is probably a good one but 
I understand that the technical conclusions 
of this particular piece of writing had 
Brisbane engineers shaking their heads 
rather sadly! ^ 
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PRINTED CIRCUIT PROTECTOR 


FROM THE 


OUIBE 


TROUBLE 

SHOOTERS 


Protects printed circuit boards from severe en- ^ 
vironmental attack and resists high humidity.* 
Acts as a soldering flux; Unnecessary to remove . 
lacquer before replacement of, component. 

PCl_-2 is a spray-on flexible protective coating, 
will not discolour or crack and keeps out moisture- 
contamination. V 

Available from leading electrical wholesalers. w,. 


Information on PCL.2 and other ELECTROLUBE 
products is available from the Australian agents: 

RICHARD FOOT (AUSTRALIA) PTTY. LTD. 

63 HUME STREET, CROWS NEST, N.S.W. 2065. Telephone: 43-0326. 

■ ■ ' ' ” R.F.1547B 
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About Blooming and Hula Girts 

Have you ever noticed that the set you expect to be a snack often turns out to 
be a real stinker? This happened to me recently, but was offset by another 
story in which an apparently impossible symptom had the simplest possible 
explanation. 


One of my more frustrating jobs this 
month involved a conv^tional v^ve type 
TV set; a fairly old model, but one which 
has a reputation for long life and general 
reliability. As a rule, such faults as do occur 
fall into fairly set patterns which are 
readily recognisable. 

I wasn’t particularly worried, therefore, 
when the customer phoned and described a 
set of fairly classic symptoms; I imagined 
that I could apply an equally classic set of 
tests and replacements and be on my way in 
short order. Alas for my complacency. 

There were, in fact, two distinct sets of 
symptoms as the customer described them. 
(>ie was a “hula girl” effect, in which the 
vertical lines of the picture weave slowly 
from side to side wi& a slight curvature. 
The nick-name is most appropriate. 

The other was the classic blooming 
characteristic; a taidency for the picture to 
expand as the image brightness increases. 
It was complicated in this case by “ ... a 
big black blob in the centre of the screen,” 
as the customer described it. 

None of these symptoms worried me. It 
wasn’t the first time I had encountered a 
combination of “hula girl” and “blooming,” 
while the “big black blob” was a charac¬ 
teristic of this particular set when it bloom¬ 
ed. 

In general terms, blooming is caused by 
poor regulation in the EHT system. Any 
attempt to increase picture brightness, 
either due to changes in program material, 
or by advancing the brightness control, 
increases the drain on the EHT supply and 
causes the EHT voltage to fall. The reduced 
voltage, in turn, allows the deflection 
system to deflect the spot over a greater 
distance, causing the picture to expand or 
“bloom.” 

Almost anytlung that upsets the be¬ 
haviour of the line output stage can cause 
this effect. A sick line output valve, EHT 
rectifier, or the main rectifier are prime 
suspects. Also, anything which effects the 
main HT voltage can have the same effect. 

In this case there was also the “hula girl” 
effect, suggesting the introduction of hum 
into the line output stage. Together the 
symptoms suggested, say, a reduced HT 
supply with increased ripple; typically, 
faulty electrolytics on the main HT supply. 

These were my thoughts as I check^ 
over likely components I might need before 
I set out to check the job. I still imagined it 
would be a routine effort. 

The first setback came when I reached 


the customer’s loungeroom and switched on 
the set. It warmed up and played perfectly, 
with no sign of any of the symptoms that 
had been described. When I pointed this out 
to the lady of the house, she agreed that this 
was quite normal and went on to explain 
that only the previous evening the set had 
been on for over half an hour before the 
trouble showed. Naturally, nobody had 
thought to mention this trivial piece of in¬ 
formation when they first contacted me. 

At first I imagined that it was a thermal 
fault, and that I should have to wait for half 
an hour or so for it to show up. But careful 
questioning revealed that the lady could 
never remember it happening in the 
daytime. It happened only in the evening 
and, as I further discovered, always about 
the same time. By now I was almost cer¬ 
tain that it was a voltage sensitive fault, 
responding to the reduced line voltage 
caused by the evening peak load. 

Fortunately, this theory was easily 
proved. I keep a small variable voltage 
transformer on hand for just such situa¬ 
tions. One very common fault, incidently, is 
failure of the local oscillator in the tuner, 
with falling line voltage. Many a beginner 
has been tricked into making countless 
abortive calls until he woke up to this one. 

In this case it was as I thought. A drop of 
only 10 volts from the nominal 240 was all 
that was needed. This produced a narrow 
picture, blooming (mostly vertical), “hula 
girl,” the black blob, and something which 
die customer hadn’t mentioned; a certain 
touchiness about the horizontal sync. 

My first bet was for the electolytics, for 
reasons I have already discussed. So I tried 
paralleling the old ones with known good 
ones, only to be presented with exactly the 
same symptoms. Following this I tried a 
new EHT rectifier (1S2), line output valve 
(6CM5), and main rectifier (5A«). None 
produced the slightest improvement. 

At this point I suggested that is was a job 
for the workshop. This was not very well 
received. It was now late Friday afternoon 
— one of the reasons I wanted to make the 
move — and the customer didn’t like the 
prospect of the weekend without the set. 
However, I eventually persuaded them that 
it was the best approach. 

When I eventually set things up on the 
workbench, I went ri^t over the previous 
procedure again; reduced line voltage to 
produce the symptoms, then new electroly¬ 
tics and new valves as before. Once again I 
achieved nothing. 


Then I remembered another possibility. A 
faulty cathode by-pass capacitor (3uF) for 
the 6CM5 can sometimes cause some of 
these symptoms. I pulled it out and gave it a 
rough check, which seemed to indicate that 
it was sick so, feeling a little more confi¬ 
dent, I replaced it. The result was a smaU 
improvement; worthwhile but by no means 
the answer. 

Somewhat discouraged, I took a few 
minutes to go over all the symptoms again. 
As I did so I realised that there was one I 
had completely ignored; the touchiness of 
the horizontal hold. Oould it be the line 
oscillator stage? This was a twin triode 
(12AU7) as a cathode coupled 
multivibrator, controlled from a 
discriminator operated by the sync pulses. 

I was prepared for it to be any part of this 
circuit, but the 12AU7 was the easiest to try, 
so I simply pulled it out and plugged in 
another one. Whereufwn all the symptoms 
vanished, even at a still lower line voltage. 
After trying the old valve again, just to 
prove the point, I accepted that this was the 
trouble. 

As to the exact nature of the valve fault, 
I’m afraid this must remain a mystery. As I 
mentioned earlier, the customer was none 
too happy about being without his set for the 
weekend. I finished the job in the middle of 
the Saturday afternoon, much later than I 
normally knock off, and was most anxious 
to get it back to the customer and off my 
mind. I had little idea of writing it up at the 
time and, by the time I made this decision, 
the old valve had been discarded. 

However, the theory that would seem to 
fit most of the symptoms would be a 
heater / cathode leakage. This could reduce 
the activity of the cathode coupled 
multivibrator by shunting the cat)K)de 
resistor, a 1.2k in this set. It could also in¬ 
troduce hum, thus accounting for the 
blooming, the “hula girl,” and £e general 
touchiness of the horizontal sync. 

What is more difficult to explain is why 
these effects appeared only with reduced 
line voltage. The only explanation I can 
offer -- and I agree it seems to be clutching 
at a straw — is.that the heater/cathode 
leakage was thermally sensitive. Suppose 
that, when the valve was running at normal 
temperature the effect was minimal, but 
when it cooled on reduced voltage the 
contraction of the metal element structure 
created a serious leakage. 

Another theory was advanced by a 
colleague with whom I discussed the 
problem. He suggested that the trouble was, 
basically, a sick 12AU7; so sick that it 
could barely provide adequate drive for the 
6CM5 under normal line voltage conditions. 

When the line voltage dropped, the effect 
on both the heater and plate supplies for the 
12AU7 was such that it could no longer 
provide ad^uate drive. It would also tend 
to change its free running frequency, thus 
accounting for the touchy horizontal sync. 

The lack of drive would account for the 
blooming, leaving the “hula girl” effect still 
to be accounted for. My colleague suggested 
that the reduced drive to the 6CM5 would 
also increase its current drain on the power 
supply (it derives its bias from the drive) 
and that this increased drain could increase 
the ripple content of the power supply. 

This latter effect would be aggravated if 
the filter capacitors were even marginally 
below par. Granted, I had checked them 
but, as my colleague pointed out, it is 
possible to be trapped when using the 
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simple paralleling technique so commonly 
employed. If the fault is simply loss of 
capacitance, then a parallel capacitor will 
usually reveal it. But if it is increased 
leakage, then the parallel capacitor will 
also see this leakage and may not be able to 
provide more than a marginal im¬ 
provement. 

I agree that these are both somewhat 
tenuous explanations, but they are all that I 
can offer. More important, I think, is the 
lesson that we should never be too com¬ 
placent about any job. 

By contrast, my next story does not in¬ 
volve any deep electronic speculation. In 
fact, the situation was more spectacular 
than anything else, with overtones of mild 
embarrassment for yours truly. 

It started out as a routine call, with the 
advice that a TV set had failed the previous 
evening in the middle of a storm. The 
customer was convinced that the failure 
was due to the storm. For my part, I try to 
keep an open mind on such things. As far as 
most customers are concerned, any two 
things which happen at the same time are 
automatically cause and effect, eg, if the set 
fails the same day as the licence expires 
then — quite obviously — the set failed 
BECAUSE the licence expired! 

A superficial check indicated that the set 
was completely dead; not even a glimmer 
from the valve filaments. Tlie first thing I 
checked was the set’s own fuse, but this 
proved to be intact. Then I tried the on-off 
switch, this being part of the bright¬ 
ness / volume pot assembly. 

It seemed that the switch movement was 
a bit rou^, and I concluded that the switch 
was simply open circuit and staying that 
way. The easiest way to prove it was simply 
to bridge the two switch contacts. As it 
happened, the actual switch contacts were 
not readily accessible unless I pulled the 
chassis right out, but the incoming power 
cable was terminated near the rear of the 
chassis, with a pair of leads running away 
to the switch. 

It took only a few moments to bridge the 
appropriate leads, then I plugged in and 
switched on. SPLAT! The lights dimmed, 
the fridge cut out, and the lady of the house 
screamed. I had blown the main power fuse. 

I don’t know why, but there always seems 
to be something faintly ludicrous about a 
serviceman blowing a fuse. I suppose it’s 
because most people imagine he should be 
too smart to do such a thing. Anyway I know 
I always feel a right proper Charlie when I 
do it! Nor is the situation helped by the 
reaction of the average housewife. Tltiey 
invariably scream, as aforesaid, then make 
a major production of the whole thing. 
From the way they carry on one would 
imagine that every appliance in the house, 
plus the entire house wiring had been 
wrecked. 

It was a bit like that in this case, and I was 
glad when I had replaced the fuse and noted 
that the fridge and all the other appliances 
still worked. 

Then I tackled the set again. I realised 
that I would have to do what I should have 
done at first; pull the chassis out where I 
could examine the switch. Having done so, I 
found that, superficially, it seemed all right. 
But when I opened it... what a mess! 

The inside was a mass of charred insula¬ 
tion and molten metal. Nor was it hard to 
see what had happened. Apparently, the 
owner was right, the power line had been 
(Continued on page 125) 
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Have you considered a career 
in computers? 

Honeywell, as the Industry’s second largest supplier operating 
multi-nationally In fifty-six countries, can offer you an inter¬ 
esting, challenging and highly rewarding career in the fastest 
growing Industry on earth. 

A career with Honeywell offers: 

Training 

Job satisfaction and interest 
Promotional prospects to match capability 
Overseas travel opportunities 
Pay for performance 
Security 

Superannuation scheme equal to the best 
Other usual benefits. 

Our equipment range extends from the smallest to the largest 
systems in Australia. We are major suppliers to the Banks, 

Government, manufacturing and other business. We also lead 
in Time-Sharing conversational computing. 

If you have been trained In Telecommunications, Radar, Radio. 

Digital Techniques or Data Processing we may have a position 
with our Engineering team for you. 

Interested? Who wouldn’t be! 

Call our nearest Field Engineering Branch Manager— 

K. McFadden, Sydney 69 0355. R. Bament, Melbourne 67 8221. 

W. Faber, Sydney 69 0355. W. Williams, Canberra 49 7966. 

Or write to: 

Personnel Manager, Honeywell Information Systems, 

Edgecllff Centre, 203 New South Head Road, 

EDGECLIFF, N.S.W. 2027. 


HIS.PP6 
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IMPORTED FROM U.K. 


rich cassette sound 
came at a rich price. 
Here’s the first high quality 
cassette at a moderate price! 


$1 *82 for 1 hour’s play $ 2*62 for IVi hour’s play 
$ 3*42 for 2 hour’s play $1 *52 for head cleaner 


Suggested 
retail prices 


Low noise 
Screwed Cassettes 
in hinged 
plastic boxes 


TRYTHEM 


QZl] 
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Interesting circuit ideas and design notes selected by the Editor from technical literature, reader contributions 
and staff jottings. As they have not necessarily been tested In our laboratory, responsibility cannot be 
accepted. Contributions to this section are always welcome. 



Logic Probe 

This is a simple test instrument designed 
to allow trouble-shooting of logic circuits, 
especially those where short pulses come at 
long intervals. It is based on the Logic 
Probe described in “Electronics Australia” 
in October, 1972 (page 43), with some 
modifications based on the Hewlett 
Packard Logic Probe described in “Hewlett 
Packard Journal”, September, 1972 (page 
2 ). 

The indication consists of two light 
emitting diodes, one to show a “0” level, the 
other a “1” level. Open circuits cause 
neither diode to light. A pulse to either “0” 
or “1” results in the corresponding diode 
giving a noticeable flash. Pulse trains cause 
both diodes to light. 

I have found this design better than the 
original as it allows one to find quite small 
pulses which are often difficult to see on a 
CRO, due to a low repetition rate. The 
mechanical design is identical to that of the 
original, apart from the space con¬ 
siderations of the extra circuitry. 

A brief specific^tion may also be of in¬ 
terest. Power supply requirements are -f 5V 
at 40mA on open circuit and 90mA with both 
diodes alight. Minimum positive pulse 
width for response 100ns, with minimum 
height 1.9V. Minimum negative pulse width 
for response lus. Pulse response ap- 


. proximately 20ms light flash. 

(By Mr C. Bell, The Falkiner Nuclear 


Department, School of Physics, University 
of Sydney. NSW 2006.) 


Capacitance Meter 

This little instrument gives a direct 
readout of any value from a few pF to luF, 
enabling the value of a capacitor to be 
determined by the simple operation of a 
switch. The circuit consists of a ramp 


generator, squarer, differentiator and in¬ 
tegrator. TRl and TR2 perform the function 
of a PUT in a relaxation oscillator, the 
frequency of which is made variable. 

It is important to select a high gain 


transistor for TRl and one of low gain for 
TR2 to ensure that oscillation readily oc¬ 
curs. The alternative is to reduce Rl but this 
will increase an already heavy current 
drain. TR3 and TR4 amplify and square the 
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Relaxing late at night calls for soft lights and subdued music. So you 
need a system that will reproduce for you in true high fidelity all the 
high, mid range and bass sounds in their correct relationship for 
civilised nocturnal aural enjoyment . . . even though they’re toned 
right down to baby sound levels for soothing background effect. 
A swinging party could just need plenty of sound power ... for 
dancing or background music . . . and yet not overstretch the budget. 

Kenwood gives the right system ... on both counts. 
KENWOOD . . . with its range of stereo amplifiers, turntables and 
speakers—and now 4-channel decoders for addition to your existing 
system—gives you all the options you need to create your sound 

just how you want it. 

the sound approach to quality - 

® KENWOOD 


N.S.W.: 215 North Rocks 
Rd., North Rocks 2151. 
Tel.: 630 7400. A.C.T.: 
Assoc. Scientific Sales 
Pty. Ltd., 29 W’gong 
St., Fyshwick 2600. 

Tel.: 95 9138. VIC.: 30 
Kerr St., Fitzroy 3065. 


JACOBY# 

M8TCHELL 


Tel.: 41 7551. S.A.: 652 
South Rd., Glandore 5037. 
Tel.: 93 6117. QLD.: 2 
Wren St., Bowen Hills 
4006. Tel.: 52 8266. 
W.A.: 622 Newcastle 
St., Leedervllle 6007. 
Tel.: 28 5725 


TAS: Lawrence & Hanson Pty. Ltd., Hobart, Launceston & Burnie. 
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ATI0 PARTY 



LEFT—This system comprises units to give the ultimate in sound. 
The KA-6004 amplifier has exceptional stability over the en.ire fre¬ 
quency range of 20 Hz to 20 kHz . . . from ultra low range to far above 
the limit of audio frequency. Delivers up to 40 watts per channel. 
KP-3021 turntable offers really smooth operation auto play, return, 
repeat and stop—saves your discs, too. KL-777 bowline 6-speaker 
enclosures reproduce anything in clear sound without distortion. Tone 
selector for soft, clear or normal. The ultimate In speakers. $1,110 
approx. RRP. 


RIGHT —For the swingers, good sound for any party. The KA-2002 
stereo amplifier is compact and good looking outside and all silicon 
transistorised Inside for ear-raising sound performance. Tone controls 
to suit room acoustic conditions. The KP-2022 stereo turntable has 
smooth, even turntable rotation with auto-return and auto-cut 
mechanism to obviate disc or stylus damage . . . with soft-as-a-feather 
tone-arm action. The KL-2090 bookshelf speakers have remarkable 
bass response. Can also be wall-mounted vertically or horizontally. 
Most attractive grille. Altogether a sound setup to please partygoers. 
$420 approx. RRP. 


You need to hear as well as see . . . because with Kenwood you can 
tell the quality by the sound. Ring any of the phone numbers listed 
for informative literature and location of your nearest Kenwood 
Sound Centre. 
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T E ACbrings you the consummate 
It stereo cassette decks. 


Here are three that sum up the best of TEAC technology. 

Common to them all is a transport and hysteresis-synchronous drive motor so precise and 
fool-proof that they can hold their own with some of the best open-reel types. Beyond this, 
the differences begin. Each model has a package of add-ons for your particular needs. 





Model A-210 


If all you need is a basic superior deck that can economically record and 
playback on conventional tape within a frequency 
response range of 30-12,500Hz, you’ll want to look 
into the A-210. It’s outer rotor drive motor holds wow 
and flutter down to a negligible 0.15%. Separate stop 
and eject buttons. Low-noise solid-state 
electronics. Contoured fingertip- 
control pushbuttons 
for all operational 
modes. Large VU 

meters. Sliding scale record-playback 


Model A-220 


level controls. Standard phone jacks for professional-style 
600-ohm mikes and 8-ohm headsets. Strobe-type running light. 

If you’re looking for a deck that can handle the new 
chromium dioxide tapes, you should look into the TEAC A-220. 

It has the add-on feature of a tape selector switch in the Cr02 
position, provides recording and playback frequency response of 
30-16,000Hz. As an added convenience, the A-220 incorporates high 
density ferrite heads and separate record and 
output level controls. 

But if you’re looking for the definitive Dolby deck with everything 
you need for near-professional operation, only the A-250 will do. It has TEAC’s 
high-density ferrite heads. These “brown jewels” are so extraordinarily durable that 

we warranty them for the original owner’s lifetime. Add to these a Type B Dolby System 

that improves the basic signal-to-noise ratio of the A-250 by an additional 10 dB. 

You can count on superior performance from conventional, 

high-density/high energy, and chromium dioxide tapes. 

Add, too, the large expanded-scale VU meters 
for distortion-free recording at 
optimum levels and signal-to-noise ratios. 

What it all adds up to is that 
each TEAC cassette deck is the finest 


available for your particular needs ■ 
whatever they are. 


Model A-250 


If you'd like to know more 
write to us for the TEAC 
Catalogue, price list and franchised dealer list. 

TEAC. A SOUND IDEA 

Sole Australian Distributors: 

Australian Musical Industries Pty. Ltd 
155 Gladstone St., South Melbourne, 

Victoria 3205. Ph: 69-7281 

619 Pacific Highway, St. Leonards, NSW 2065 


Ph. 439-5752 
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CIRCUIT & DESIGN IDEAS 


output from TRl and this is applied via S2 
first to a select standard capacitor and then 
to the unknown. The combination of the 
capacitor and the diode converts the square 
wave into a positive spike whose height will 
depend on the capacitor value. Current flow 
through the diode will depend on frequency 
and the capacitance. The meter integrates 
these values, so that if the frequency is 
varied by RVl to give full scale deflection 
on the meter with a standard capacitor, the 
unknowm (whether higher or lower) w'ill be 


.showm as a direct proportion of the meter 
reading. 

The unit may be constructed on a printed 
board and the layout is not critical. 
Capacitor banks are mounted on the rotary 
switch. Selection of “test” and “calibraie” 
may be made with a 3-position toggle 
switch. This way, the battery is only 
switched on when actually needed, thus 
saving on current consumption which runs 
to about 20mA. To select capacitors for the 
calibration range C7-12, since each range is 


related by a factor of 10, start with a .OOluF 
capacitor of known accuracy for CIO. The 
remaining capacitors may be selected from 
the junk box, the .OluF capacitor being 
chosen by setting the meter on the 10 per 
cent figure using RVl and picking a 
capacitor which in the test position gives a 
reading of 100 per cent and so on. 

To use the instrument. Si is set to the 
probable value of the capacitor to be tested, 
S2 is set to “calibrate” and RVl adjusted to 
full scale deflection. S2 is then set to “test” 
and the meter deflection shows the value of 
the unknown as a direct percentage of the 
value of the calibration capacitor. 

(By W. H. Bond, G3XGP. in “Radio 
Communication”.) 


Modified Ratio Detector 

Simon Rundle, G8DMN, provides the circuit for a modified 
ratio detector suitable for use at about 455kHz for the reception of 
144MH2 NBFM signals. Its advantage over the conventional ratio 
detector is that it makes use of two single-tuned transistor type IF 
transformers instead of the more usual special tertiary-wound 
10.7MHz transformers. T1 and T2 are transistor interstage IF 
transformers with 250pF tuning for 470kHz. Add an extra 20pF for 
455kHz. 

The circuit uses capacitive coupling instead of the more usual 
inductive coupling between the two tuned circuits. The 3.3pF 
capacitor should not be increased in value since it provides the 
required 90® phase difference between the tuned circuits. The 
second (quadrature) tuned circuit is resistively centre-tapped. 

In his prototype, G8DMN uses two long-tail-pair integrated 
circuits to amplify and limit the IF input to the ratio detector; on 
an average 144MHz FM signal the audio output is about 20mV 
RMS. 

Alignment is straightforward. Tune T1 for maximum DC 
potential across the 22uF electrolj^ic capacitor using a clear 
medium strength signal and then adjust T2 for zero DC voltage at 
the output. A final “tweak” on a weak FM signal is advisable. 



G8DMN considers that despite its simplicity, the results are a 
great improvement on slope detection. 

(From Radio Communication.) 


NBFM Deviation 

Setting the deviation on a narrow band 
FM transmitter is generally an uncertain 
business at best. Most amateurs do not have 
access to a frequency deviation meter and 
even if they did there is little agreement on 
the proper deviation setting which satisfies 
the Regulations. However, there is a 
technique available to most amateurs 
which satisfies the Regulations and 
requires no specialised equipment (such as 
a spectrum analyser). All that is required is 
an SSB receiver that is capable of receiving 
the transmitter signal to be checked. 

The simple procedure is that of using the 
exalted-carrier method of reception. That 
is, tune the NBFM signal as if it were SSB 
(zero-beat with the carrier), then adjust the 
transmitter modulation level to a point 
slightly below the point where the audio 
starts to get distorted and the job is done. 

The theory behind this technique is that 
the sidebands in an NBFM signal are in¬ 
distinguishable from those in a DSB or AM 
signal. The only difference between the two 
is that the sidebands and carrier are 90 
degrees out of phase in the FM signal. When 
we discard the carrier in the exalted carrier 
reception, the received signals are identical 
if (and only if) the FM signal is truly narrow 
band. (By Lewis D. Collins, K4GGI / 1, 
in “QST”.) 


A Possible TVI Cure 

Recently, while trying to track down the 
cause of a case of TVI for the neighbour of a 
local amateur, we had just about exhausted 
our normal check-off list that included poor 
antenna configuration, ungrounded cir¬ 
cuitry, and missing shields. The amateur 
involved is a meticulous person in seeing 
that his station techniques are all correct. 

In the process of trying to eliminate the 
problem we tried high-pass filters on the TV 


set, ran ground wire, and checked that the 
TV antenna and lead-in wire were good. Still 
the interference persisted. Luckily, the 
amateur involved remembered something 
that he had once heard from a W4, “wrap 
the power cord of the television set around a 
piece of ferrite rod. about 20 times and 
tape.” This did the trick and resulted in the 
elimination of the TVI. 

(By Dick Ferree, W6RHI, in “QST”.) 



CALREC 


Now available 
at moderate 
cost 


THE WORLD'S FINEST 
CAPACITOR MICROPHONES 


Sole Importer/Supplier: 

CREST RECORD CO. 

DIV. OF SOUND & FILM ENTERPRISES OF AUSTRALIA PTY. LTD. 

122 Chapel Street, St. Kilda 3182. Tel: 91 3238 
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Finalh; 

the hard-headed Dolby! 




Sony iiresents the mod^ you’ve been 
waitiiig firar... 


TC-134SD 


TC-161SD 


With 
standard 
low noise Sony 
cassattas, reproduction 
from these models is superb. 
With Sony chromium dioxide 
cassettes it's sensational! 


SONY announces two stereo cassette tape decks that 
get the best out of Dolby* wih new Ferrite & Ferrite 
Heads. What’s Dolby? Dolby Is a noise reduction 
system. Low-level high frequencies are boosted before 
recording and then attenuated during playback. S/N 
ratio is significantly improved; recorder noise and hiss 
are virtually eliminated. 

But Dolby only gives Impressive results if the tape 
deck is Impressive to begin with. 

SONY’S new Ferrite & Ferrite Head assures the 


excellent tape-to-head contact that Dolby recordings 
require. Perfect for Cr02 tapes, Ferrite & Ferrite Heads 
last 200 times longer than ordinary ones. 

Other TC-134SD desirables Include automatic total 
shut-off, peak limiter with defeat, normal/Cr02 tape 
selector. In addition the TC-161SD features closed-loop 
dual capstan tape drive, hysteresis synchronous motor 
and a memory tape counter which automatically stops at 
any preset “000” when rewinding. 

Hear SONY’S hard-headed Dolby decks soon. 


■ SYDNEY: 26 2651, MELBOURNE: 329 6866, 

ADELAIDE: 93 2338/9, BRISBANE: 44 4488, 
KFMPTWmTOTl PERTH: 28 5725, UUNCESTON: 25 322, 
CANBERRA: 47 9010, NEWCASTLE; 
61 4991, FAIRY MEADOW: 84 8022. 


'Dolby is a trademark of Dolby Laboratories Inc. 



The people whp invenieil ihe-(r:insisij)r. ihcn went to ilte imx'ii. 
_ SN1957 


For. further information please fill in the Reader Service coupon in this issue. 
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HOME STUDY COURSE IN ELECTRONICS - 22 


Stations 


Amateur Radio 

Early history of amateur radio. Amateur radio since World War II. Amateur 
radio defined. Typical activities and interests. The Wireless Institute of 
Australia. Licencing requirements in Australia. The AOCP examination. Sitting 
for the examination. Suggestions about the Morse Code. 


There are, in the world today, some 
half a million people to whom amateur 
radio represents the most satisfying, most 
exciting of all hobbies. To these people this 
scientific hobby provides a means of 
gaining personal skill in the art of elec¬ 
tronics and, at the same time, an op¬ 
portunity to communicate with their fellow 
enthusiasts over their own private short¬ 
wave — or high frequency — radio in¬ 
stallation. 

In this chapter we will endeavour to give 
the reader some idea of just what amateur 
radio is and does, and to discuss ways and 
means of obtaining the licence to operate an 
amateur station. 

The history of amateur radio goes back a 
long way. In fact. Guglielmo Marconi, who 
astounded the world with his first ex¬ 
periments showing that messages could be 
sent between distant points without wires, 
liked to style himself as the first radio 
amateur. 

Amateur radio really began, however, 
when private citizens saw in this new 
marvel a means of personal communication 
with others and set about learning enough of 
the art to construct a home-made station. 

The equipment of these early stations 
consistedf of spark transmitters and simple 
crystal or coherer detector receivers. In 
those days the range of the highest powered 
transmitters, under the most favourable 
conditions, was very small, and stations 
were so few and far between that they 
frequently took, as a call sign, the name of 
the town or area in which they were located. 

Interest in the new art grew rapidly, 
however, and soon there were large num¬ 
bers of private and commercial stations 
competing for “air” space. At this stage the 
need for some form of control became 
obvious and around 1904-5 various 
“Wireless Telegraphy” acts were passed in 
various countries giving the respective 
Governments licensing control over 
stations and the right to allocate call signs 
and frequencies of operation. 

Australian amateurs were given three 
letter call-signs prefixed by the letter X and 
quite a number were active in these early 
days. In 1910 the Wireless Institute of NSW 
(now the Wireless Institute of Australia) 
was formed and it is interesting to note that 
this was the world’s first institute devoted 
to amateur radio. Great Britain followed 
with the London Wireless Institute in 1913 
(changed to the Radio Society of Great 
Britain in 1922) and American amateurs 
formed the American Radio Relay League 
in 1914. 


The war of 1914-1918 brought a temporary 
halt to amateur activities as such, but a 
majority of amateurs joined the armed 
forces and gave valuable service as in¬ 
structors and operators. Radio was, in fact, 
regarded as a “secret weapon” in this war 
in much the same manner as radar was in 
the early years of World War II. 

At the conclusion of World War I, radio 
amateurs were quite naturally eager to 
return to their hobby but Governments, 
notably those in the American continent, 
were loath to relinquish the supreme control 
over all communications which they 
exercised in wartime. It was only the 
determined fi^t put up by amateur in¬ 
stitutes established before the war which 
eventually caused the Governments to 
relent and allow the resumption of amateur 
radio activities. 

From the very start, however, post-war 
amateur radio took on a quite different 
aspect. The pressures of wartime had 
stimulated technical developments and 
there were new types of equipment 
available. Licensing regulations restricted 



Amateur radio recognises no barriers of race 
or creed. These two young men are pur¬ 
suing a common interest in the hobby 
despite another barrier: both are blind but 
they are smiling because they had just 
learned of a pass in a Youth Radio Scheme 
Course examination conducted by the 
Wireless Institute of Australia. 


amateurs to wavelengths of 200 metres and 
below (above ISOOkC) in the mistaken belief 
that they would “never get out of their own 
backyard” on these frequencies. 

Amateurs, however, adapted the newly 
discovered “valve” to these frequencies 
and they were soon covering many times 
the distances covered with their pre-war, 
lower frequency spark equipment. Contacts 
over 1,000, 1,500 and then 2,000 miles were 
made, and amateurs began to dream of 
trans-Atlantic and trans-Pacific contacts. 

In December, 1921, the ARRL sent a 
prominent amateur to Europe with the best 
receiving equipment then available. Tests 
were run on the 200 metre band and 30 
American amateur stations were heard. 
The news greatly excite the amateur world 
and the following year further trans- 
Atlantic tests were carried out. This time no 
less than 315 American calls were logged by 
European amateurs and, what was more, 
one French and two British stations were 
heard in America. 

None of these tests, unfortunately, were 
heard in Australia and, furthermore, they 
were all one-way contacts. 

Technically it might have been possible to 
span the Atlantic with a two-way contact at 
this time and on 200 metres but, for one 
reason or another, this was not achieved. In 
consequence, amateurs began to look for 
ways of achieving reliable two-way contact 
and extending the range of operation. 

Further increases in power were out of 
tlie question since most were already at the 
usual legal limit of 1,000 watts. Better 
receivers didn’t seem to be the answer since 
they were already using super-heterodyne 
circuits and it did not seem possible to make 
any great advances in that direction. It was 
at this stage that they began* to wonder 
about the wavelengths below 200 metres. 
Engineers had said these were useless but 
maybe they were wrong. 

Experiments were begun on 130 and then 
90 metres and it was noted that, as the 
wavelength decreased, the results were 
better. On April 22, 1923, the first signals of 
an American amateur station were heard in 
Australia. The Pacific had been spanned, 
one way to be sure, but it was a good start. 

Finally, in November, 1923, the first two- 
way amateur communication across the 
Atlantic became a reality when two stations 
in America worked one in France for 
several hours, all three stations using a 
wavelength of 110 metres. Other stations 
dropped to 100 metres (3.00MHz) and found 
that they, too, could easily work two-way 
across the Atlantic. 

The exciting poi^ibilities of this discovery 
did not go unnoticed and soon hundreds of 
commercial companies were rushing 
stations into the 100-metre band. Chaos 
threatened for a while but finally the first of 
a series of radio conferences partitioned off 
specific bands of frequencies for the various 
services clamouring for space. 
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A TYPICAL AOCP THEORY PAPER 


TIME ALLOWED - 2 72 HOURS 

NOTE: Seven questions onfy to be attempted. Credit wHt not be 
given for more than seven answers. AH questions carry equal 
marks. 

1 (a) Draw a circuit diagram of the plate-modulated radio-frequency amplifier and 

modulator stages of a 150 watt D.C. input amateur band transmitter. 

(b) Describe fully how 100 per cent modulation is obtained. 

2 (a) What is meant by the following terms when used in reference to an iron 

cored transformer: — 

(i) turns ratio, and (ii) impedance ratio 

(b) List the losses associated with the operation of a power transformer and state 
how these may be minimised. 

(c) A transformer has a primary winding of 600 turns to which 240 volts AC is 
applied. Neglecting losses, calculate the number of secondary turns required 
to give a voltage of: — 

(i) 16 volts, and (ii) 6.8 volts 

3 (a) Discuss factors you consider desirable in a microphone used in mobile 

operation. 

(b) With the aid of a sketch describe the construction and theory of operation of 
a microphone which you consider meets these requirements. 

4 (a) Assisted by a circuit diagram describe the operation of a Grid Dip Oscillator or 

a Transistorised Dip Oscillator. 

(b) Give a practical example of the use of such an instrument. 

5 (a) With the aid of sketches explain how frequency-modulation differs from 

amplitude-modulation. 

(b) Describe a detector suitable for resolving the audio component of a 
frequency modulated signal. 

6 Describe an instrument which, when Inserted into the transmission line 
between the transmitter and aerial, will indicate whether the aerial is correctly 
matched to the Impedance of the transmission line and the output stage of 
the transmitter. A circuit diagram will assist. 

7 (a) With the aid of a circuit diagram explain the operation of the radio frequency 

stages of a receiver suitable for reception of UHF signals In the 420-450 MHz 
amateur band. 

(b) Indicate and give reasons for any techniques used in the UHF receiver which 
would not apply to a receiver operating on 7 MHz. 

8 (a) Describe a quarter-wave vertical groundplane aerial suitable for use In the 14 

MHz amateur band. Show dimensions and approximate feeder line im¬ 
pedance. 

(b) Discuss the advantages and disadvantages of this type of aerial when used 
for both transmitting and receiving. 

9 Calculate:— (i) the frequency at which a capacitor of 3.3 pico-farads (mmf) 
has a capacitive reactance of 159.2 ohms. (Ii) the power dissipated In a 
resistor of 180 ohms wherra potential of 3 volts exists across the resistor. 


Although thought, at this time, was 
mainly centred around 100 metres the 
various amateur organisations at these 
conferences came to the conclusion that the 
surface had probably only been scratched 
and, quite wisely, petition^ for frequencies 
not only at 80 metres but also at 40, 20, 10 
and even down to 5 metres. (These bands 
are now commonly referred to as 3.5, 7, 14, 
28 and 52MHz.) 

Many amateurs promptly moved to 40 
metres and the band responded by enabling 
two-way trans-Pacific communications 
between America and Australia, New 
Zealand and South Africa. A second jump to 
20 metres brought about another dream of 
amateur radio, dayli^t two-way com¬ 
munication over long distances. 

In many countries, and particularly in 
Australia, amateurs were the first to set up 
stations broadcasting program material of 
a type similar to that transmitted by the 
“broadcast band** stations we know today. 
The interest aroused by this amateur 
program material encouraged many people 
either to purchase or to build suitable 
receivers and, eventually, commercial 
broadcasting with paid advertising became 
a reality. 

In this, as in many other countries, the 
earliest commercial broadcasting set-ups 
developed from amateur stations but, upon 
doing so, they became legally divorced 
from the “amateur service*’ and came 
under separate licensing. 

Even so, amateur station operators, in 
Australia at least, continued to broadcast 
musical programs until just before World 
War II, but they did so purely for ex¬ 
perimental purposes and without pecuniary 
reward. 

In the 20s and 30s, amateur radio ex¬ 
panded rapidly, both in technical advances 
and the numbers licensed to operate 
stations, until World War II once again 
brought a temporary halt to activities. 

In this war some 25,000 amateurs used 
their skill and knowledge in the armed 
forces and many, on both sides, paid the 
supreme sacrifice in the defence of their 
countries. 

After the war amateur radio took up 
where it had left off, at least initially. 
However, wartime pressures had produced 
dramatic technical advances in com¬ 
munications equipment and much of this 
equipment, now declared surplus by the 
various armed forces, was made available 
to amateur operators. Then, too, the ranks 
of amateur radio enthusiasts were swelled 
by many who had received training in 
communications during the war and 
decided to continue their interest in 
peacetime. 

That phase of amateur radio has largely 
passed. Advanced as it was at the time, war 
surplus equipment has been worn out or 
simply discarded and its former owners 
have become the veterans in the amateur 
ranks. 

A whole new generation of amateurs has 
emerged, who are far more familiar with 
solid-state devices and technology than with 
valves. The bulky equipment racks and the 
huge power supplies of the previous era 
have given place to table-top equipment, 
which is nevertheless far more advanced 
technically. 

Amateurs are also exploring the most 
modern communication systems. In the 
VHP bands, notably the 2 metre segment, 


there is world wide interest in repeaters: 
unattended relay stations strategically 
sited for best VHP coverage, which accept 
an incoming signal on one frequency and re¬ 
transmit it on an adjacent frequency. 

The result is to greatly extend the range 
of 2 metre equipment, particularly mobile 
and portable equipment having limited 
power and modest aerials. In Australia the 
Wireless Institute of Australia and affiliated 
clubs have established a number of such 
repeaters in capital cities ' and large 
provincial centres. They are available for 
use by any amateur. 

Amateurs have extended this theme to 
satellite repeaters. Through their own 
organisation, AMS AT, based in the USA but 
open to amateur organisations world wide, 
they have built and launched a number of 
satellites. The first was OSCAR 1 (Orbital 
Satellite Carrying Amateur Radio) laun¬ 
ched in 1961. The latest, at the time of 
writing, is OSCAR 6 which is providing 
international amateur communication 


\ 


using the 2 metre band (in) and the 10 metre 
band (out). Plans are in hand for a 
geostationary amateur satellite called 
SYNCART (SYNChronous Amateur Radio 
Translator) to be launched around 1975. 

So far we have given a very brief history 
of amateur growth and in so doing may 
have given some idea of what an amateur is 
and does. We will now elaborate a little on 
this point. 

The “Handbook for Operators of Radio 
Stations in the Amateur Service’’ published 
by the Australian Postmaster-General’s 
Department provides the following 
definition: 

**Amateur Service” means a service of 
self-training, intercommunication and 
technical investigation carried on by 
amateurs, that is by duly authorised 
persons interested in radio technique 
solely with a personal aim and without 
pecuniary interest. 

On the operation of amateur stations, the 
Handbook has the following: 
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The use of radio stations in the amateur 
service shall, as a general rule, be con¬ 
fined to technical investigations, research 
into or instruction in radio com¬ 
munication techniques, without 
pecuniary interest. 

From this we can see that an amateur is a 
person who is (a) interested in electronics 
with an emphasis on the transmission and 
reception of signals by “wireless’’ and (b) 
owns and operates a private station for the 
purpose of communicating with fellow 
amateurs and, in doing so, furthering his 
knowledge. 

This is not to say that all amateurs are 
cast in the same mould, for indeed they 
obtain pleasure from their chosen hobby in 
many and diverse ways. 

Some are mainly interested in the 
technical aspects of their equipment and 
spend many hours constructing various 
pieces of “gear” and trying out new ideas. 
These amateurs might spend very little 
time on the air, only coming on when they 
have a new piece of gear to try. 

Other amateurs find that, once having set 
up a station, their greatest interest is in 
operating it. They may be of a gregarious 
nature and enjoy long conversations (called 
“rag chews” in amateur parlance) with 
fellow amateurs on subjects of mutual in¬ 
terest. 

Still other amateurs find pleasure in 
“DX’ing” (long distance working) with a 
view to contacting as many amateurs in as 
many countries as possible. Special awards 
are available for this and, to obtain these 
awards and as a confirmation of their 
contact, these amateurs like to exchange 
“QSL” cards. An illustration of a typical 
QSL card sent by an overseas amateur to 
the author is included in this article. 

Then, too, these amateurs variously in¬ 
terested in experimenting, operating and 
DX’ing can often be subdivided according to 
favourite bands of operation and the dif¬ 
ferent modes of transmission they employ. 

Some operate on one or all of the HF 
bands (3.5 to 28MHz) while others prefer to 
confine their operating to the VHF bands, 
above 52MHz. A very limited band of en¬ 
thusiasts confine their activities to 
operation on “microwaves” — or 
frequencies above lOOOMHz. 

Amateurs may variously employ most of 
the available modes of transmission but the 
most popular are AM (amplitude 
modulation), SSB (single sideband), CW 
(continuous wave), FM (frequency 
modulation), RTTY (radio teletype) and TV 
(television), probably in that order. SSB is 
rapidly growing in popularity and may soon 
become the method used by most. 

Some amateurs have elaborate stations 
with maximum power transmitters on 
several bands employing several different 
modes of transmission and feeding into 
complex aerial arrays. Others are satisfied 
with the bare minimum of equipment 
which, quite typically, might be stow^ in a 
bedroom cupboard when not in use. For¬ 
tunately, for the latter amateur, the 
pleasure to be derived from the hobby is 
NOT directly proportional to the quantity 
and quality of the equipment owned. 

Amateurs are a fraternal lot; their 
common interest makes them “brothers 
under the skin.” When visiting strange 
towns an amateur often looks up friends 
with whom he has become acquainted over 
the air and even, if he knows no amateurs in 


a given vicinity, his amateur call makes 
him more than welcome. 

Amateur radio clubs have been formed all 
over the world and most feature meetings 
with both elementary and advanced 
technical talks, study lessons and code 
classes, social contacts, and “eats.” 

In this country the Wireless Institute of 
Australia has branches in each State and is 
affiliated with most of the country radio 
clubs and the school radio clubs. The WIA 
keeps its members in touch with current 
affairs by the publication of a monthly 
journal. Some divisions and clubs publish 
their own bulletins. 


not all of them realise just why this is 
necessary and how they can best prepare 
themselves for their test. 

Radio communication is now essential to 
the navigation of thousands of ships and 
aircraft, not to mention international 
message handling and mobile com¬ 
munications circuits. 

Co-ordination between nations on the use 
of the radio spectrum is therefore necessary 
so that there will be a minimum of mutual 
interference. Ships and aircraft moving 
between countries should also be able to 
communicate with control stations, weather 
stations, etc, with as little trouble as 
possible. 


A typical QSL card 
from an amateur 
operator in Holland 
conforming contact 
with an Australian 
amateur on the 14MHz 
band, using the SSB 
mode of transmission. 


HOLLAND 
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MC 
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Each State has its own official station and 
these broadcast news to members, usually 
on Sunday mornings. Some of these stations 
are also available to intending members 
wishing to gain practical experience in the 
operation of transmitters, and some 
broadcast slow code transmissions on cer¬ 
tain nights of the week for those studying for 
the amateur licence. 

The aims and objects of the WIA are to 
encourage and assist all persons interested 
in any or all aspects of amateur radio and 
allied techniques. Membership is divided 
into two grades: 

Grade “A” (“Full Members”) — Those 
who have obtained their Amateur 
Operators’ Certificate of Proficiency or the 
Limited Amateur Operators’ Certificate of 
Proficiency, and 

Grade “B” (“Associate Members”) — 
Those studying for their Certificates or who 
are interested in some aspect of radip 
science. 

Honorary life membership has been 
bestowed on some who have rendered 
valuable assistance to a division or to radio 
science. 

Apart from being a fine hobby, there is 
always the possibility that amateur radio 
will lead to a lifetime career in electronics. 
Operators with amateur experience are 
several steps ahead when it comes to the 
operation of commercial stations because 
they have developed a “feel” for radio 
equipment. 

Many of today’s research scientists and 
engineers, men with full professional 
standing, can trace their careers back to an 
early interest in amateur radio. 

Some of these men, while radio amateurs, 
made major contributions to the art, and 
there is no doubt that they, and the rising 
generation of amateurs, will continue to 
make such contributions. 

Most would-be amateurs know that they 
are required to sit for an examination 
before obtaining a transmitting licence, but 


The way in which the frequency spectrum 
is split up between all these essential ser¬ 
vices, plus the amateur requirements, is 
decided at an international telecom¬ 
munications convention at which the 
governments of all the major countries of 
the world are represent^. The major 
amateur bodies are also invited to send 
representatives to these conferences with 
an aim to protecting their interests. 

The authority which carries out the 
decisions of the conferences in Australia is 
the Postmaster-General’s Department, 
through its various Radio Branches. The 
department carries out in detail the local 
rules and administration of all radio 
stations in this country. 

Matters such as the frequency or range of 
frequencies in which individual stations 
may operate, the allowable |»wer level and, 
more to the point of this article, the 
minimum knowledge and skill required of 
the operator in order that he may operate 
his station efficiently and without in¬ 
terference to others, are decided by this 
authority, which acts within the framework 
of international agreement. 

The required minimum standard is 
established by the Amateur Operators 
Certificate of Proficiency (AOCP) which is 
issued after the applicant has passed the 
appropriate PMG examination. 

Having obtained the certificate, it is 
largely a matter of routine for the in¬ 
dividual to obtain a station licence and be 
allotted a call-sign. The latter will be 
prefixed “VK” to indicate an Australian 
station, a following number to indicate the 
State and a final combination of two or three 
letters for individual identification. If you 
live in New South Wales you could be 
VK2XYZ or if in Queensland VK4XYZ. 

The qualifications required to obtain the 
AOCP are set out in publications available 
from the PMG radio branches. 

The qualifications may be summarised as 
follows: 
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u) An elementary knowledge of wireless 
telegraphy and wireless telephony and 
electrical principles. 

(2) A knowledge of such of the radio 
communications regulations for the time 
being in force under the telecom¬ 
munications convention and related to the 
operation of amateur stations. 

(3) Ability to send correctly and to 
receive correctly by ear in Morse code a 
test in plain language, including figures, at 
a speed of 10 words a minute. 

The examination to prove these 
qualifications is in three sections as follows: 

SECTION K (REGULATIONS). A half- 
hour written examination consisting of one 
paper containing questions based on the 
“Handbook for the Operation of Radio 
Stations in the Amateur Service” issued by 
the PMG’s Department. 

SECTION L (TELEGRAPHY), (a) One 
Morse test covering the correct trans¬ 
missions of text in plain language -- in¬ 
cluding figures — at a speed of 10 words a 
minute. Sending test, 2^/^ minutes (b) One 
Morse test covering the correct trans¬ 
missions of text in plain language — in¬ 
figures — at a speed of 10 words per minute. 
Receiving test, 5 minutes. 

In both the above tests the text averages 
five characters to the word, each figure 
counting as two characters. 

SECTION M (THEORY). A two-and-a- 
half-hour written examination of one paper 
containing questions based on the theory of 
wireless telegraphy and wireless telephony 
as applied to amateur transmitting and 
receiving system^, and the elementary 
theory and practical applications of the 
principles of electricity and magnetism. 

In order to gain a pass the candidate must 
obtain at least 70 per cent of the total marks 
allotted in each section. 

There is also a Limited AOCP certificate 
which does not require the candidate to 
have passed the telegraphy tests (Section 
L.) The limitation is that transmissions 
must be confined to the amateur bands at 52 
MHz-and higher. 

This certificate will be of interest to many 
who can reach the necessary standard in 
radio theory but who may not have the time 
to reach the necessary standard in Morse. 
An unrestricted licence can always be 
obtained at a later date simply by passing 
the Morse tests. 

Two examinations are held each year, on 
the third Tuesday of February and August, 
in all capital cities and in cities and towns in 
which a District Radio Inspector is 
stationed. A list of these places is contained, 
in the PMG handbook for amateurs. 
Examinations in telegraphy only are also 
held in the same places on the third Tuesday 
of May and November. 

There is also provision for people living in 
areas away from the cities. A candidate 
living more than 50 miles from the nearest 
Radio Branch office can, provided the 
facilities are available, arrange to take the 
examination under the supervision of the 
Postmaster at the official post-office 
nearest to his home. 

Applications to sit for the examination 
must be made on a printed form obtainable 
from the PMG Radio Branches, located in 
capital cities, also, in NSW, in Newcastle, 
Wollongong, Armidale and Wagga; in 
Victoria, in Bendigo, Ballarat and Sale; in 
Queensland, in Rockhampton and Towns¬ 
ville. 


Applications to sit for the examinations 
will be accepted only from people 14 years 
of age and over. An official copy of the 
applicant’s birth certificate, and an en¬ 
trance fee of $2, must be forwarded with the 
completed form. 

After receiving examination results from 
the PMG, successful candidates may apply 
for the AOCP (or AOLCP). This will be 
issued without further charge, when the 
following particulars have been supplied: 

Height, colour of eyes and hair, com¬ 
plexion and any special physical 
peculiarities. A recent head and shoulders 
photograph, autographed on the front, is 
also required. 


Issued in 1964 in the 
United States, a 5c 
stamp to this design 
drew attention to the 
existence of amateur 
radio operators and 
their service to the 
community in 
emergency situations. 



Those who pass the examinations before 
their fifteenth birthday will be required to 
wait until that date before the certificate is 
issued. 

The bare outline of the requirements does 
not provide a very good idea of how to set 
about studying for the examination. One 
method adopted by many is to obtain copies 
of previous examination papers, available 
free of cost from Radio Branch offices. 
From the same source, at a cost of 30c, may 
be obtained the “Handbook for Operators of 
Radio Stations in the Amateur Service,” 
which is essential for section K 
(Regulations) of the examination. 

To give some idea of a typical paper we 
publish, in this article, the theory section of 
a recent examination. 

For the theory section of the examination 
the PMG recommended the following 
textbooks: The “Radio Amateurs Hand- 
book”(ARRL), “Radio Handbook’’ by 
Editors and Engineers Ltd, “The Amateur 
Radio Handbook” (RSGB). 

In fact, these books contain far more 
detailed information than is necessary to 
pass the AOCP examination and the student 
needs only to concentrate on those sections 
which deal with fundamentals and the basic 
theory which is called for by the Depart¬ 
ment. As already mentioned, copies of 
earlier theory papers should provide a good 
guide and, if assistance can be obtained 
from a club group, so much the better. 

Keep your eye open also for manuals, 
even if dated, published by valve and 
transistor manufacturers. They often 
contain useful background material. 

It may be worth while to inquire in your 
area in respect to radio colleges, evening 
classes for adult training, or radio clubs. It 
is just possible that you may discover a 
course that could assist in obtaining your 
amateur certificate. 

The WIA also runs a complete course 
lasting 12 months and this may be "taken 
either by correspondence or with practical 
lectures given twice weekly. Morse code 
practice is included. 

Bv following a recognised course, the 


student can be sure that nothing is left out 
and it should ensure that he does progress 
from week to week. There is a tendency 
when studying privately to imagine a thing 
is understood when, in fact, he has only a 
sketchy outline. Some students become 
disheartened when working alone for long 
periods, and it does help to have sym¬ 
pathetic assistance from a qualified tutor or 
an interested amateur. 

You can become proficient at Morse by 
working on your own and listenint to the 
slow Morse transmissions from the WIA 
stations. Those who own a tape recorder can 
get extra practice by using the tape hiring 
service operated by NSW Division of the 
WIA. There is every advantage, however, in 
having assistance from someone already 
proficient, particularly in the matter of 
sending, since it is easy to develop bad 
sending habits which may be difficult to 
correct on your own. Wait until you have 
had a few weeks receiving practice before 
attempting to send. 

Always try to practise receiving Morse at 
a speed a little too fast for perfect copy. 
This is essential if you are to pick up speed. 
You should aim at a standard several words 
a minute ahead of the required 10 words per 
minute, for under the stress of examination 
even the best do not show their full 
capabilities. 

If you can locate and make friends with a 
nearby amateur, he will almost certainly 
help you by sending to you on the key. Use a 
standard PMG key, if possible, because you 
are sure to be examined on this type. 

When sitting for the theory paper, take 
time out to read each question carefully and 
then make sure that your answer gives ALL 
the information the paper requests. As in 
the typical paper we have published, many 
questions consist of either 2 or 3 parts and 
many of these parts could again be sub¬ 
divided into 2 parts. 

For example, a question may ask the 
applicant to draw the circuit diagram of the 
plate modulated radio frequency amplifier 
and modulator stage of an amateur band 
transmitter AND explain how 100 per cent 
modulation is obtained. If you were to draw 
a perfect circuit diagram for such a tran¬ 
smitter, but fail to explain how 100 per cent 
modulation is achieved, you could easily fail 
in the question. 

At the same time do NOT offer in¬ 
formation which is not specifically asked 
for in the question. To do so is not only time 
wasting but if, in offering additional in¬ 
formation, you should make several bad 
errors your examiner may take it into 
account when marking the paper. 

Keep your answers brief and to the point 
— the examiner is not interested in your 
abilities as a marathon writer — only in 
your knowledge of the questions. 
Remember that the examiner does not have 
to be convinced that you are a genius at 
radio, he just wants to be sure that you can 
build a transmitter and place it on the air 
without interference to others. 

When you feel that you are ready to sit for 
the examination, do not hesitate to do so. 
Even if you should not obtain a pass, you 
can sit again for theory in six months time 
(or in three months time for the Morse test). 
In fact, you can sit as many times as are 
necessary to obtain a pass. When you do 
pass, you will find that the pleasures of 
amateur radio as a hobby will make all the 
effort and study worthwhile. ® 
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Available in: 
6 oz., 16 oz., 
1 US Gal., & 
5 US Galt. 


Displaces moisture, seals out moist¬ 
ure, prevents corrosion, cleans, pene¬ 
trates and lubricates. Loosens frozen 
parts, improves efficiencv—stops: 
leakage and arcing, inr>provas resist¬ 
ance values. Complete moisture elim¬ 
ination. 

USE ON: Air conditioners, Alarms, 

Battery terminals and cables, blowers, 
bulb terminals. But bars. Cable lubricant. 
Circuit breakers. Coils, Coin slots. Con¬ 
ductors, Conduit contacts. Controls Ele¬ 
vators, Fans, Filters, Fixtures, Fuses, 
Gauges, Hearing aids. Housing, Ignitions. 
Insulation, Instruments, Meters, Micro¬ 
phones, Motors, Oscillators, PBX equip¬ 
ment, f^nel boards. Parking meters, Ru^, 
Potentiometers, Relays, Rheostats, Signal 

? rstems. Sockets, Speakers. Switches, 
est equipment. Terminal blocks. Timers. 



in: 

16 oz. and 
1 US Gal. 


CRC LECTRA SHIELD prevents 
deterioration to insulation from 
moisture and prevents electrolysis 
between dissimilar metals. It pene¬ 
trates grain boundaries, cracks and 
pores to form a continuous protect¬ 
ive film from 1 to 8 microns thick, 
which never hardens and will not 
craze. 

USE ON: Switchg^r, Fuses, Solenoids, 
Cables, Coils, Conduits, Panelboards, Cab¬ 
inets, shielding, sub-assemblies, Fuse hold¬ 
ers, Relays. Plugs, Insulation, Bus bars. 
Controls, Housings, Chassis, Insulators, 
Battery terminals, enclosed motors, etc. 



m 

m 


Available in 


6 oz. & 16 oz 


High puri^, rapid complete evapor¬ 
ation leaving no residuel Effective 
low surface tension. Ultrasonic, vap¬ 
or degreasing supplement. No flash, 
fire point, non-stain, stable, low tox¬ 
icity, does not craze plastic. 

USE ON: Alarm & Signal systems. 
Computer heads. Connectors, Low volt¬ 
age Contacts, 0ectronic tube. Furnace, 
Sliding-rotating-reiay Counters - auto¬ 
matic, Gyroscopes, Hi-Fi, Stereo units, 
Lab & Test instruments, Jewel bearings, 
Potentiometers, Radios. Receivers and 
Transmitters, Relays, Solenoids, Speakers, 
Synchronisers, Tape recorden. Tape 
heads. Tuners, Timers, Transistors, etc. 



Hard abrasion resistant finish, fast 
drying, flexible film. Good electrical 
characteristics utilized for insulation, 
sealing out moisture, preventing cor¬ 
rosion, priming metal surfaces, and 
maintenance service or repair. 

USE ON: Armature coils, boxes, 

Cables, Connectors, Controls, Electronic 
components. Housings, Motor windings, 
Printed circuit Cards, Solenoids, Tools, 
Transformer connectors. Transformer 
Housings, Welders and Wire. 



A coolant for immediate 
fault finding. Non-toxic, 
non-inflammable, freezes in¬ 
stantly! 

USE ON: Testing therm¬ 

ostats, thermometers-locating 
defective electrical parts-find- 
ing faulty electronic connect- 
ions-protecting parts when 
soldering, fitting or testing elec¬ 
tronic equipment, circuits, lo¬ 
cating defective diodes and 
transistors, etc. Safe on poly¬ 
styrene. 

Used in electrical, industrial, 
electronic and medical fields. 


Available in 
15 oz. only. 



Degreases and removes oil, wax, dirt, 
moisture and foreign matter that 
cause leakage current and electrical 
irtefficiencies. 

SAFE TO USE: No flash or fire point, 
extremely low inhalation toxicity. Non 
damaging to internal body organs, low 
skin penetration. Non-staining and non- 
corrosive to metals. 

USE ON: Air conditioners. Alarms, 
Antenna insulators. Blowers, Bus bars. 
Cabinets, Cables, Chargers, Circuit break¬ 
ers, Coils, Contacts (110V or above). 
Fuses. Generators, Housings, Motors, Os¬ 
cillators, Portable tools, F^mps, Relays, 
Switchgear, Testers, Transformers, Tran^ 
mitters. Welders, etc. 



Manufactured in Australia by 

CHEMICALS AUSTRALIA PTY. LTD. 

Division of C.J. Webb Inc., Dresher, Pennsylvania, U.S.A. 

209 BULWARA ROAD, PYRMONT, N.S.W. 2009. 


Available from all accredited CRC 
Distributors tbrougbout Australia, and 
over 52 countries around tbe world. 
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Voltage Regulation 

for small power suppli 


This month we are going to talk about voltage regulation; an essential part of 
many electronic circuits, ranging from communication receivers to audio 
amplifiers. When incorporated in a work bench power supply it increases its 
usefulness by a very considerable amount. 


What do we mean by a regulated supply? 

When a power supply is delivering little or 
no current its output voltage will be a 
certain figure. If the load changes, causing 
it to deliver a much heavier current, the 
voltage will drop. The amount by which it 
drops is determined by the supply's 
regulation. 

If a power supply has particularly good 
regulation it may drop from, say, 10 volts to 
9.9999 .... In other words, by an in¬ 
significant amount. However, regulation of 
this order does not come cheaply; a 
laboratory supply with this kind of 
regulation may cost many hundreds of 
dollars. 

By contrast, a poorly regulated supply 
may drop from 10 volts to less than five. In 
most cases such poor regulation would be 
intolerable but in some it would be ac¬ 
ceptable, with the advantage that it would 
keep the cost down. 

The main need for a well regulated supply 
is where the device being powered makes 
varying demands on the power supply but, 
at the same time, is intolerant to changes in 
voltage across it. Many amplifiers come 
into this category, drawing current in 
almost direct proportion to the level of 
sound they are producing at any instant, yet 
requiring an almost constant supply 
voltage. 

A well regulated power supply is also 
useful on the experimenter’s workbench. 
The various devices he builds may require 
anything from half a milliamp to half an 
amp, yet may be quite sensitive to voltage 
changes. 

There is another aspect of the regulated 
supply not implied by our explanation so 
far ; its ability to com^nsate for changes in 
supply voltage. This feature is often just as 
valuable as the regulation under varying 
load. 

In superhet receivers, particularly good 
quality communication receivers, the 
stability of the local oscillator is vitally 
important. Yet this part of the circuit is 
extremely sensitive to supply voltage 
variations. For this reason, very stable 
regulated supplies are often used to supply 
this part of the circuit. 

There are many ways by which regulation 
can be obtained. In the {^st, gas filled 
regulators were used extensively — and still 
are. More recently, with the advent of low- 
voltage solid state devices, the zener diode 
has somewhat overshadowed them. 

The zener diode is named in honour of the 


scientist who first discovered the effect. He 
found that when a PN junction was slightly 
reverse biased (low voltage) the current 
throu^ the junction was very small — 
negligible, in fact. However, if this voltage 
was increased, a value would be reached 
where the junction would break down, 
allowing very heavy current to flow. 

Although we describe this phenomenon as 
a breakdown, it is not necessarily a 
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Fig /. The basic *'shunt*' regulator circuit 
which uses a single zener diode and series 
resistor. 


destructive breakdown. Provided we limit 
the maximum current which can flow, or 
the maximum power dissipated by the 
diode, the latter will not be damaged. 

This breakdown characteristic of the 
zener diode can be exploited in a very 
simple circuit to provide a useful degree of 
voltage regulation. A typical arrangement 
is shown in Fig. 1. In simple terms it con¬ 
sists of the zener diode and a resistor in 
series. This combination is connected to a 
voltage source, “V in”, somewhat higher 
than the breakdown voltage of the dic^e. 

Under these conditions the voltage across 
the zener diode, “V out”, will equal the 
breakdown voltage of that particular diode. 
More importantly, it will remain sub¬ 
stantially constant regardless of significant 
changes in the supply voltage, “V in”, or the 
current taken by the load across the “V out” 
terminals. 

To understand how the circuit functions, 
consider first the situation where there is no 
load across “V out”. Under these conditions 
the value of Rl would be chosen so 
that the maximum permissible current 
would flow through the zener diode. 

(In selecting Rl, due allowance must be 
made for the maximum possible value of V 
in, and any derating factors which must be 
applied to the power rating of the diode, 
such as ambient temperature, ventilation 
restrictions etc.) 


If we now place a load across ”V out” we 
will tend to draw more current throu^ Rl, 
increasing the voltage across Rl and 
decreasing the voltage across the diode. In 
fact, any change which does occur will be 
very small because immediately the diode 
senses even a very small decrease in 
voltage, it will affect a very large decrease 
in current through itself. 

The overall result , is that there is very 
little change in the current through Rl. 
What actually happens is that current which 
was previously flowing through the diode is 
now transferred to the load; the diode 
relinquishes current as the load requires it, 
or takes it as the load relinqiuishes it. 

The effectiveness of this circuit depends 
on a number of factors. In general, the 
higher the value of “V in” relative to ”V 
out” (with a correspondingly higher value 
of Rl) the better the regulation in regard to 
load changes. However, there are practical 
limits to this idea, which must be weighed 
against the amount of improvement it 
provides. 

Rather more important is the amount of 
current through the diode, under no load 
conditions, compared with the maximum 
load current. For best regulation the former 
should be as high as possible, ideally 
several times the maximum load current. 
Once again, however, there are practical 
limitations. All current through &e diode 
and Rl represents wasted energy, as well as 




how to decrease, the voltage oKa zener 
diode regulator, using ordinary germanium 
or silicon diodes. 


ELECTRONICS Australia, March, 1973 


77 











NEW ALL-TRANSISTOR STEREO AMPLIFIERS WITH * 
IN-BUILT AM. TUNER ULTIMATE IN DESIGN-^ « ^ 

LONG DEPENDABILITY using all silicon transistors 50 WATTS RMS 


SPECIFICATIONS 
POWER OUTPUT: 

25 watts per channel R.M.S. Total output 
50 watts R.M.S. 8 Ohms 
FREQUENCY RESPONSE: 

20 cycles to 40,000 + Idb. 

HUM & NOISE: 

Aux. 70db. Mag. 60db: 

INPUT SENSITIVITY: 

Mag. 2mv. Aux. 250mv. 

EQUALISED: 

Mag. RIAA. 

TONE CONTROLS: 

Bass 50 c/s 4- 13db. Treble lOkc / s 
15db. 

HARMONIC DISTORTION. 

Less than 0.5 per cent. 

LOUDNESS CONTROL: 

50 c.s lOdb. 

SCRATCH FILTER: 

(high filter) at lOkc/s 5db. 

RUMBLE FILTER: 

(low filter) at 50 c/ s 5db. 

PROVISION FOR TAPE RECORDER. 
Record or play back with din plug 
connector. Tape monitor switch. 
SPEAKER SWITCHING: 

Two sets of speakers can be connected 
and selected by switch on front panel, 
they can also be driven together. 
HEADPHONES: 

Headphone jack is situated on front 
panel. 

DIMENSIONS: 

16V2in X llin. deep. Weight lbs. 

TUNER: 

This unit incorporates a transistor 
tuner with a coverage of 530 to 1,600 K. C. 
Calibrated dial available for all states. 

POWER SUPPLY. 

Regulated power supply with switching 
protection for output transistors. 
SEMICONDUCTORS. 

30 silicon transistors plus 7 diodes. 



$ 159.00 


Plus Freight 

(cabinet extra) 

Model C700-T (with Tuner) 


Amplifier Only 
Model C.700 
$139.00 Plus Freight 
Cabinet Extra 

Provision For 4 
Channel 



Model C700 


All units wired with sockets & control for simulated 4 channel only requires the addition 
of two extra speakers, also output socket for decoder. 

Cabinets for above amplifiers in Teak or Walnut Oiled Finish with matching metal trim 
$10.00 extra. 


NEW MODEL C600-T 36 WATTS RMS 

36 WATT (18 watts per channel) VERSION OF THE C700-T AM¬ 
PLIFIER WITH TUNER, SPECIFICATIONS AS FOR THE C700-T BUT 
LESS THE FOLLOWING: PROVISION FOR SIMULATED 4 CHANNEL, 
SPEAKER SWITCHING (outlet for one set of speakers only) &■ tape 
monitor switch. SU PPLIED IN TIMBER CABINET TEAK OR WALNUT 
FINISH, 


$153 


FREIGHT 

EXTRA 


- NEW MAGNAVOX-ROLA 3 WAY SPEAKER SYSTEM - 

FREQUENCY RESPONSE 35Hz to 25KH2 
POWER HANDLING CAPACITY 30 WATTS R.M.S. 


DRIVE UNITS: 

Magnavox 8-30 High Performance Sin Bass Unit • 
MagnavoxS.J ~ 6in Mid Range Speaker • Rola X30 
High Fidelity Dome Tweeter 

COMPLETE SYSTEM in 1.6 cubic ft cabinet In 
Walnut or Teak Veneer (Size 24" x ^SW x 11"). 

$69.50 ea . Packing & Freight Extra. 


SPEAKER KIT: (less cabinet) comprising 1 8-30 speaker, 
1 6J speaker, 1 Rola X30 dome tweeter, 1 Imh. In¬ 
ductance, 1 8mfd. & 1 4mfd. polyester condenser, 1 3" &■ 
1 6" tube, 1 printed circuit board for network, Innabond & 
speaker silk, plans for cabinet. 

$38.00 Rog Post & Packing $2.00 Extra. 


SPECIAL HI-FI SYSTEM FROM CLASSIC 

PIONEER $A-600 
AMPLIFIER 
OR KENWOOD 
KA 4002 



MAGNAVOX 

ROLA 

3 WAY SPEAKER 
SYSTEM 

AS ADVERTISED 
ABOVE 

$ 460.00 

FREIGHT 
a PACKING 
EXTRA 


GARRARD ZERO 100 
RECORD CHANGER 



Fitted with Shure Magnetic Car¬ 
tridge Sr Diamond Stylus Supplied 
with timber base Sr perspex cover. 


COMPLETE 25 WAH STEREO SYSTEMS FROM $199.00 


CLASSIC RADIO 


245 PARRAMAHAiRD, HABERFIELD 2045 
PHONES 798 7145, 798 6507 
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presenting heat dissipation problems. When 
working from batteries, in particular, 
wasted energy is to be avoided wherever 
possible. 

As a result, each circuit requirement has 
to be treated on its merits and a suitable 
compromise reached, based on all the 
factors. 

The voltage at which a zener diode breaks 
down is called the zener point. This voltage 


VOLTMETER 




Fig 3. Finding a transistor's zener voltage. 
Note that such zener diodes may be used 
only for very low currents, 

may be anywhere from around three to 
seventy five or more. The zener point of any 
particular unit is established at the time of 
manufacture. 

If a voltage is required which is not 
available, zener diodes can be connected in 
series to give a voltage rating equal to their 
sum. Therefore, if a 125V zener is required, 
a 75V and a 50V zener will give this voltage. 

Ordinary diodes, silicon or germanium, 
can be connected in series with zeners to 
give small voltage increments equal to their 
0.6V or 0.2V (respectively) voltage drop in 
the forward direction. (See figure 2a.) 

Alternatively, they can be used as shown 
in Fig. 2b. In this way, small, precise 
voltage variations can be arranged for any 
particular zener diode. 

One fact not commonly realised is that 
any P-N junction may be used as a iener 
diode — providing it does not over dissipate. 
In fact, if a transistor develops an open 
circuit collector (a common occurence 
which renders it quite useless as a tran> 
sistor) it can be pressed into service as a 
zener diode in many instances. 

A voltmeter, a 12V battery or power 
supply and a Ik resistor are connected as 
shown in Fig. 3. The voltmeter will read the 
approximate zener voltage. In using the 
transistor this way, take care that the 
dissipation is not exceeded. The dissipation 
figures given in manufacturer’s data sheets 
should be de-rated by a large amount. 
Transistors, etc, when breaking down, tend 
to localise the breakdown and develop **hot 
spots” which, if they are too hot, will 
damage the junction. A de-rating figure of 
ten times should give a comfortable safety 
margin. 

The construction of the zener diode allows 
it to dissipate considerably more heat dian 
a normal P-N junction. Even so, the 
zener must be operated within its ratings 
(which are given by the manufacturer) or 
it, too, will overheat and destroy itself. 

Typical zener power ratings would be 
anything from less than half a watt to one 
hundred watts or more. Needless to say, the 
higher the wattage, the more rugged must 
be the construction. The high wattage types 
would have a high price tag to match. 

The most common type we use would be of 
the 400mW class. A number of manufac¬ 


turers make this type, but the “BZY88 
. . . .’’class from Philips appears to be the 
easiest to obtain in Australia. This class wiU 
shortly be replaced by the BXZ79 .... 
series. 

The next step from the simple shunt 
regulator of Fig. 1 is to add a transistor to 
amplify the zener effect. This provides far 
more power handling capability than does 
Fig 1. A practical circuit is shown in Fig. 4, 
and is commonly referred to as a **series 
regulator”, the transistor being in series 
with the load and power supply. 

Another name for this circuit is an 
emitter follower. It is so named because the 
voltage at the emitter of the power tran¬ 
sistor “follows” the voltage at the base, 
regardless of the voltage at the collector. 

More exactly, the voltage at the emitter 
will always be less than the voltage on the 
base by base/ emitter junction voltage; 
0.6V for a silicon transistor or 0.2V for a 
germanium type. 

Providing the zener diode holds the base 
voltage constant, it does not matter if the 
collector voltage rises or falls (within 
limits) or if there are voltage spikes or 
transients impressed on the supply line. The 
emitter will faithfully remain at the same 
voltage. 

Because the transistor is doing most of 
the “work”, the zener diode need only be a 
low wattage type in most instances. The 
transistor is normally a power type, such as 
a 2N3055, 40250, or AD149. PNP or NPN 
types may be used, providing due regard to 
polarity of both the supply and zener diode 
are taken into account. 



Fig 4. Basic series regulator circuit. The 
power transistor should be mounted on an 
adequate heat sink. 


With any power supply, there is a risk of 
the output being short^. If this happens 
with the simple supply, the zener diode is 
protected, but very heavy current can flow 
through the resistor. For this reason the 
resistor should have a wattage rating at 
least equal to the short circuit condition. 

The series regulator in Fig 4 does not take 
so kindly to a short circuit. The excess 
current through the transistor caused by 
such a condition will almost certainly 
destroy it. This is a serious disadvantage of 
the series regulator, and a number of 
protective arrangements have been 
devised, some of them quite complex. 

We can already hear readers making the 
obvious suggestion — why not use a fuse? 
Unfortunately, a fuse is not good enough for 
this application. In the event of a short the 
heavy current can destroy the transistor 
almost instantaneously; long before the 
fuse would overheat, let alone melt. 

One of the simplest arrangements is to 
connect a low value resistor in series with 
the collector (dotted in Fig 4). Its value is 
chosen so that the short curcuit current can 
never exceed the maximum current rating 
of the transistor. 

This will protect the transistor on a short 
term basis, though at the expense of a 
slightly worsened regulation characteristic. 
On a longer term basis there is a risk that 
the transistor will overheat, particularly if 
it uses a heat sink designed only for the 
normal current condition. 

A fuse can help with this problem and the 
combination of a fuse and the resistor is a 
logical one. Alternatively, the resistor can 
do both jobs if its wattage rating is made 
just adequate under normal current con* 
ditions. Under short circuit conditions it will 
be overloaded and fail in a few seccmds. 

This arrangement has at least one worth¬ 
while advantage. Where a fuse is used even 
a brief short circuit can blow it, causing 
considerable inconvenience until it is 
replaced. Our circuit will withstand such a 
fleeting condition. 

Next month we will describe a power 
supply with a regulated but adjustable 
output. 


LANTHUR ELECTRONICS 

69 Buchanan Avenue, North Balwyn, Victoria, 3104. PH. 86 4061. 

BROADCAST BAND TUNER 

Wide band. Suitable to use with Hi-Fi amps., tape 
rec. etc. Open chassis type with straight line dial 
6 y 4 " X 1 Output Vi volt approx. DC input 9 

volts 6 ma. $23.95 

Plus cert. Post. Vic 0.55 

Other 0.85 

BASIC KITS 

Pbwer supplies — Suitable all transistor 
equipment Replaces batteries in Radios, Record 
Players, Tape Recorders etc. 

Consists of multi-tapped transformer, bridge 
rectifier, filter capacitor & circuit. DC voltages 
from 6 to 15 avail. 

One amp. size $6.50 Plus post & pack. Vic. 0.40 
Two amp. size $8.50 Other 0.70 

STRAIGHT LINE DIAL 

As used in above tuner. Complete with hard¬ 
ware $5.95 

Price includes postage. 

BATTERY CHARGER 

For charging 6 & 12 volt car batteries at 4 amps. 
Consists of transformer, rectifier, ballast resistor, 
pair clips B circuit $ 14.80 

Plus cert. post. Vic. 0.55 

Other 0.85 

Air cooled selenium plate rectifier as used in 
above charger. Rated at 25 volt 6 amp. $4.96 

Price Includes postage 

SPEED CONTROLLER FOR HAND 
TOOLS 

Controls speed from full to stop without loss of 
torque. Suitable only for ac/dc or brush type 
motors. S.E.C. approved.. 

2 amp (500 watt) size f 15*55 

10 amp (2500 watt) size 

Plus cert. post. Vic. 0.65 

Other 0.86 

LAMP DIMMER 

Will dim up to 1400 watts of incand. lamps. 
Comprises — Triac, diac, switch pot, knob, ferrite 
rod inductor, 2 caps., 4 resistors, 8 * circuit $6.95 

Six amp. Triac 8 DIac as used in above dim¬ 
mer. $3.26 

Prices include postage. 
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MULTICORE 
5 CORE 

The world’s 
finest 

cored solder 

Throughout the world, in the 
electronics field, Ersin Multicore 
is the choice. The formation of 
the five separate cores of high 
quality flux ensures that the flux 
melts before the solder, wetting 
the surfaces, thus ensuring 
high quality, uniform joints. 

SPECIFICATION APPROVALS 

Multicore Solder meets all appropriate 
national specifications and is exported 
to 63 countries throughout the world. 
Ersin Multicore is completely guaranteed. 



MULTICORE SOLDERS (AUST.) PTY. LIMITED 43 Birmingham St., Alexandria, N.S.W. 2015. 

Distributors: Greendale Engineering & Cables Pty. Ltd. — in all capital cities. Also available at your parts suppliers. 


t 


‘^Whatever you are putting together .. 



P.S. Of course you are familiar with the equipment illustrated 
. . . it's the famous:-- 

"Multiplex QEF/2.3. Glltcher with dual integration" 0 believe it 
makes coffee) 


You should be using 

HEAT SHRINK PLASTIC 

****** 

And the way we sell it 

YOU CAN AFFORD TO 

HEAT SHRINK PLASTIC TUBING IS OUR BREAD 
AND BUTTER ~ NOT JUST A SIDELINE! ... So 
we can offer you a range of Shrink tubings, either 
Australian made or imported, right off the shelf. 
Everything from low cost thin wall P.V.C. {from 3 
cents / ft), to sophisticated cross-linked polyolefins, 
silicon rubber, Teflon, shapes and end caps, Is 
available from stock whether you need one or a 
thousand feet. 

Heat Shrink Tube is supplied pre-expanded, dry and 
ready to use. Simply slip a tube loose over any shape 
— heat for a second and the tubing shrinks radially to 
form a neat fitting sleeve . . . Instant insulation, 
colour coding or mechanical protection. 

We also manufacture a range of portable flameless 
Hot Air blowers — ideal for fast, safe shrinking, plus 
preheating, circuit drying, curing resins, etc. 


HEATSHRINK AUST PTY LTD 

138 Willoughby Rd., Crows Nest NSW 2065 
Phone 43 4316 


Interstate Distributors 

Melb.: E. R. Cornish P /L 
Bn’s .; R. Parnell Ent 


3873639 
86 7136 


AdekA.Menzies 
Perth: Plastics Ltd. 

A uckl'd: Scott- Young 
Et Masters 


453100 

84038 

68 6024 
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Elementary Electronics 
Ideas Worth Trying 


Etchant Agitator 

When etching printed wiring boards, the 
process can be shortened by keeping the 
etchant moving. I have made a mechanical 
agitator which shortens etching time 
considerably. 

It is made from an old turntable with the 
automatic mechanism and the pickup 
removed, and mounted on a sloping base. 
Ttiis should slope about lin from the back to 
the front to give the required agitator ac¬ 
tion. 

The etching dish sits on the turntable, 
which is set to revolve at 45 rpm. The dish is 
an old pyrex cooking dish about 7in x Sin x 
2in (deep). The turntable is fitted with a 
rubber mat, so there is no danger of the dish 
slipping. If a shallower dish is used, slower 
turntable speed may be necessary. Use 
water when testing for the best speed. 

Using this agitator, etching time is less 
than half the time normally required. 

(Mr P. Guenther, 37 Grinter St, West 
Riverside, Launceston, Tasmania.) 


Train Controi 

Here is a simple circuit for a controller 
for a model train set. It was designed to 
operate a 9V train from a 12V train supply, 
ie, full wave rectifier but no filter. 

As the variable resistor is advanced the 
base of the transistor is made more positive 
and the voltage at the emitter also b^omes 
more positive, relative to the negative rail 
(The circuit is essentially an emitter 
follower. Ed.) 



The advantage of this circuit over the 
simple variable resistor is that it delivers 
an essentially constant voltage over a wide 


range of current flow; unlike the resistor 
which, for a given setting, delivers 
minimum voltage across the heavy load 
before the train starts, then jumps to a 
much higher voltage as the train begins to 
move. Hence the rocket like start which 
these devices produce. 

The circuit can be run at a higher input 
voltage, provided the maximum ratings of 
the transistor are not exceeded. The 
maximum collector / emitter voltage 
should be limited to about 70, or the 
maximum collector current to 15A, pro¬ 
vided the product of these figures does not 
exceed 115W. A further limitation is the 
power dissipated by the 10k 2W wire wound 
resistor. This must not exceed 2W when 
dissipated over the whole of the element, or 
less when only a portion of the element is in 
circuit. 

The transistor should be mounted on a 
heat sink, the larger the better, since it can 
get quite hot after prolonged operation. 

The slide switch shown in the output 
circuit reverses the polarity of the voltage 
to the track, and the direction in which the 
train moves. 

If it is found that, at maximum setting, 
the train runs too fast, the 2.2k resistor may 
be increased to 3.3k, or higher. 

(Mr L. Gough, 32 Charlotte St, Cherm- 
side, Queensland.) 


Transistor Tip 


When soldering transistors to a printed 
wiring board, it is necessary to keep turning 
the board over to make sure that the 
transistor leads are located in the correct 
holes. 

To avoid this requirement, try cutting the 
transistor leads to different lengths; for 
example, make the collector lead the 
longest (not cut at all), cut the base slightly 
shorter, and the emitter shortest of all. 

As well as making the leads readily 
identifiable on the pattern side of the board, 
the different lengths make it easier to feed 
the leads through the holes in the first place. 

While suggested specifically for tran¬ 
sistors, the same idea can be used for 
polarised devices, such as electrolytics, or 
any other multi-lead components. 

(Mr L. P. McGuire, 19 Duffield St, 
Manjimup, WA.) 


This is Your Page 


Ideas Worth Trying is YOUR section — the readers of Elementary Electronics. In this 
section, we publish ideas submitted by you. What is more, it is an easy way to increase your 
pocket money. We will pay a minimum of two dollars for any idea submitted and used. We 
will pay more if it shows particular merit. 

If you feel a photograph or diagram would help, by all means submit it. We will decide 
whether or not it is suitable for publication. If possible, submit both print and negative. 
Diagrams which are good enough for us to use directlv are preferred, but a clear sketch 
from which our draugntsman can work will be accepted. 

Send your ideas (preferably typed or printed) to: Electronics Australia, Ideas Worth 
Trying, PO Box 157 Beaconsfield 2015. We will acknowledge receipt and — who knows — 
you may find your idea in print and a cheque in the mail. 


^ BATTERY SAVER 

REGULATED 
BATTERY ELIMINATOR 


Multi Voltage 4.5, 6, 7.5, 9 V 



TYPE PS164 


• Unlimited operation of Battery-operated 
Transistor Equipment from 240 Volt 
AC Mains at negligible power cost. 

• Output regulated to prevent speed 

variation in Tape Recorders motors. 
Constant Voltage to radios, etc., gives 
more undistorted power at high vol¬ 
ume. I 

• Approved by Electric Supply Authori¬ 
ties. 

• Double Insulated for extra safety. 

• Ideal for 4.5, 6, 7.5, or 9V Transistor 
Radios, Tape Recorders, Small Tran¬ 
sistorised Amplifiers and Test Equip¬ 
ment, etc. 

• Filtered to ensure hum-free operation. 

• Output selected by rotary switch, re¬ 
cessed to prevent accidental alteration 

Technical Specifications: 

Input 220/240V 50Hz. 

Output 4.5, 6, 7.5 or 9V DC Regulated, 

Maximum Current 0j3 Amps. 

Regulation — less than 10%. 

Rjpple — less than 0.25% RMS. 

Dimensions ZVz ins. x 2^/z ins. x 2 ins. 

(90 X 65 X 50mm.). 



A & R - SOANAR GROUP 


SALES OFFICES 
VIC: 30-32 Lexton Rd., Box Hill. 
89 0238. 

NSW: 4 Close St., Canterbury. 

78 0281. 

SA: 470 Morphett St., Adelaide. 
61 6981. 

INTERSTATE AGENTS 
OLD: R. A. Venn Pty. Ltd., 
Valley. 51 5421. 

WA: Everett Agency Pty. Ltd., 
West Leederville. 8 4137. 
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\bmaha Natural Sound 
Ihe rriusic of Ihe/Moesho 

noUhe/Mechcnic 



Yamaha Natural Sound — the Music of 
the Maestro, not the Mechanic. 

When the Conductor subdues the Brass 
and accents the Strings he does it 
to produce the total musical effect 
demanded by the Composer. 

Yamaha Natural Sound Stereo faith¬ 
fully reproduces this total effect. If, 
however, y^u wish to argue with the 
Conductor and stress the Bass or the 
Treble, this is your personal preroga¬ 
tive and the Yamaha CA700 Stereo 
Amplifier permits you to do so by just 
turning a knob. 

But the point is—Yamaha does not 
set itself up as the Musical Arbiter. 
Yamaha Natural Sound Stereo repro¬ 
duces the Sound as it was played in 
its natural harmonic balance then 
leaves it to you to vary according to 
vour own individual musical taste. 
Specifications: 

R.M.S. power at IkHZ: 60/60W; THD 
0.05% at SOW. 

Direct coupling system. 

OCL circuitry. 

EA73/12 Fet-type differential amp. 


Speaker/Amp protection circuits: Auto¬ 
matically shuts off the set electronically 
when short circuits or misconnections 
occur. 

Pre-out, main in: For conversion to 
four channel operation. 

Phono 1 is for standard turntables. 
Phono 2 (100 uV) is for moving coil 
cartridges without transformer. 

Audio muting: Reduces volume by 
approx. 20 dB. 

Tape A & B: Allows two tape recorders 
to be used together or tape to tape 
dubbing. 

Speaker selector system: Selects sys¬ 
tem A or B. A -f B high and low 
filters. 

One touch function selector: Aux 2. 
Phono 1, Phono 2, Tuner. 

Mode selector L, R, L R. stereo, 
reverse. 

Mic. volume control. 

Aluminium panel with genuine Ameri¬ 
can walnut wood cabinet. 


SUGGESTED RETAIL PRICE —S299.00 


To Rose Music Pty. Ltd., 
17-33 Market Street, 

South Melbourne, Vic. 3205. 


r^TICK APPROPRIATE SQUARE) 


Please send me details of: □ Yamaha Cassette Deck 

□ Yamaha Turntables □ Yamaha Amplifiers 

QYamaha Speakers QName of my nearest Yamaha Dealer. 

NAME. 

ADDRESS. 


STATE.POSTCODE. 

ANOTHER ROSE MUSIC SPONSORED PRODUCT 
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CLASSICAL 

RECORDINGS 

Reviewed by Julian Russell 


Flying Dutchman from Bayreuth 


WAGNER — The Flying Dutchman. 
Complete opera. Karl Ridderbusch 
(Daland); Gwyneth Jones (Senta); 
llermin Esser (Erik); Sieglinde Wagner 
(Mary); Harald Ek (Steersman); 
Thomas Stewart (The Dutchman). 
Chorus and Orchestra of the 1971 
Bayreuth Festival conducted by Karl 
Bohm. Recorded live on three boxed 
discs with brochure and English 
French German libretto. DGG Stereo 
2720 052. 

^ This recording of the 1971 Bayreuth 
Festival performance of the Flying Dut¬ 
chman presents the opera as Wagner 
originally intended — to be played without 
interval. Mechanical stage difficulties of 
the period made it necessary for him to 
divide it into three acts — an uncomplicated 
task he achieved by repeating the last few 
bars of the preceding act as a prelude to the 
next. 

I have never seen a performance of the 
work in one bite, so to speak, and althou^ 
there have been previous recordings of it in 
this form, I have never heard one. I am 
therefore somewhat at a loss to compare 
this version under review with others but I 
can say without hesitation that I found it 
very exciting indeed. The duration of the 
work as performed here is only about 2V4 
hours so that no great stamina is required to 
sit through it. And those, who, like me, hear 
it this way for the first time will no doubt 
find much to admire in the way the young 
Wagner was able to solve the changes of 
mood where one scene dissolves into 
another. 

For instance notice the certain touch with 
which he translates you from the stormy 
coastal first scene by a subtle diminuendo 
into the cosiness of Senta’s sewing circle 
without the slightest hint of a jolt in the 
continuity of the music. 

By the way, Wagner, later in life — much 
later — intended to restore the opera to its 
original continuous form and at the same 
time revise it completely. He died before he 
could do either and perhaps it is as well that 
there was no revision. Some 30 years earlier 
he had rewritten the end of the overture and 
the last bars of the opera by changing the 
Senta theme to a similar cadence you find at 
the end of Tristan and (^tterdammerung. 
Even today these sound anachronistic in 
their more mature harmonisation and 
orchestration. So, of course, does the first 
scene of the Paris version of Tannhauser, 
but here it seems to matter less because the 
excitement of the Venusberg bac- 
chanale in its later form and the im¬ 
provement in the scene between Tann¬ 


hauser and Venus far outweigh, at any 
rate to my mind, all other considerations. 
And the transformation from the first scene 
to the second — I am still speaking of 
Tannhauser — is made by way of the 
neutral but charming little shepherd boy’s 
song which provides a sort of time-gate, to 
use a science fiction term, through which 
one passes from one technique to the other. 
One scarcely notices the change. 

Perhaps the first thing to strike one in this 
new version is conductor Karl Bohm’s 
exciting reading. He goes all out after 
drama and violent contrast. I am aware 
that Wagner designed the opera to project 
psychological subtleties in his characters, 
but at that early stage of his career had not 
yet developed the technique to bring this off 
satisfactorily. For instance he intended 
Senta’s lover Erik to behave like a ruthless 
northern he-man in his treatment of his 
mistress, yet gives him music of great 
sentimentality to sing. 

The relationship between the Dutchman 
and Senta, too, does not in terms of music, 
fulfil the composer’s more complex ideas, 
always present in his works, of redemption 
through love and sacrifice. All that it has 
ever conveyed to me is that a greedy father 
(Daland) is prepared to sell his sentimental 
daughter (Senta) to the fabulously rich 
Flying Dutchman, a sea captain condemned 
to sail the seas for ever unless he finds a 
wife who will sacrifice herself for him. 

Karl Ridderbusch as Daland leaves the 
listener in no doubt as to his greed. Once the 
Dutchman has shown him just one of his 
chestsful of jewels his mind is made up. 
Senta will be his. After a slightly un¬ 
comfortable start down in the lowest 
register he sings and acts the part ad¬ 
mirably. Thomas Stewart also sings the 
title role superbly but doesn’t quite convey 
the blacker side of the man’s character. 
There is much fine singing but little sombre 
brooding in his first aria. He is 
unquestionably a man with a burden, but its 
magnitude is seldom reflected in what 
should be an abyss of despair. 

The young Steersman, Harald Ek, offers 
a fresh voiced tenor that has apparently not 
yet had time to develop the Bayreuth 
“bark.” Hermin Esser’s Erik is eminently 
acceptable in terms of that unsatisfactory 
character. He has quite a strong vibrato, at 
times, and his heldentenor production goes 
ill with the Cavatina music he is often asked 
to sing. But my great disappointment in the 
principals’ was Gwyneth Jones’ Senta. 
Under the lightest pressure her voice 
develops a wobble as wide as that common 
to so many eastern European sopranos. 
True she has some lovely soft notes and 


sings the early part of her ballad en- 
trancingly. But after a while back comes 
the wobble in such embarrassing pulses 
that one could fit a tapdance into the 
rhythm. The Bayreuth chorus is faultless. 
The women are fresh voiced and quite 
unlike the assembly of frustrated Santuzzas 
one so often comes across. And the men, 
vigorous, tuneful and full of character 
provide excellent consorts. 

But when all is said and done it is, to my 
thinking, Bohm’s night. He whips the 
stormy sea up into a frenzy, he pushes the 
characters along relentlessly but without 
impairment to their performances. And if 
the balance between singers and orchestra 
is not always as good as might be achieved 
in a recording studio, it must be remem¬ 
bered that this is a live performance, and 
even with extraneous stage sounds to 
distract the attention here and there, has all 
the tension of a live performance one might 
well regret not having attended. A very 
handsome brochure with pictures of the 
cast, scenes from the Bayreuth production 
and an interesting if not always convincing 
article on the work accompanies the set. 

★ ★ ★ 

ROSSINI — The Barber of Seville (revised 
and edited by Alberto Zedda). Luigi Alva 
(Almaviva); Teresa Berganza 
(Rosina); Paola Montasarlo (Basilio); 
Enzo Daro (Bartolo); Hermann Prey 
(Figaro); and others with the Am¬ 
brosian Opera Chorus and the London 
Symphony Orchestra conducted by 
Claudio Abbado. DGG Stereo 2720 053. 
(Three boxed discs with brochure and 
English French / German • / Italian 
libretto.) 

DGG, in the very attractive brochure that 
accompanies this boxed set, make out an 
excellent case for the careful revision of 
works into which many changes have been 
introduced over the years, usually to the 
detriment of the original. Few will be 
prepared to challenge this approach. 

The article by Alberto Zedda points out 
one of the major changes that has been in¬ 
troduced into the Barber’s score — the 
substitution of a coloratura soprano for an 
alto in the important role of Rosina. The 
voices have entirely different timbres, 
apart from range, and the use of one instead 
of the other can wreak unpleasing con¬ 
sequences on the composer’s original in¬ 
tention. 

Zedda then goes on to list other liberties 
taken with Rossini’s music — the editing 
was done by Zedda by the way -- but fails to 
explain why, in a work that claims 
authenticity there still remain cuts in the 
last act that were certainly never intended 
to be left out by Rossini. Nor is this recor¬ 
ding the first to go back to the autograph 
score for its authority. 

However to hear what is very close to an 
authentic account of such a well-loved and 
often performed work as the Barber is 
should always be greeted as a welcome 
enterprise, even if the strictest accuracy is 
not observed. I might mention here that 
you have only to hear the Eurodisc version 
of Bizet’s Carmen conducted by Maazel and 
compare it to the tarted-up version we grew 
up with to apppreciate one of the worst 
instances of impertinent changes.* 

This new performance is conducted by 
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CLASSICAL RECORDS 


LAFAYETTE General Coverage & Amateur 
Solid state Communications Receivers 



GENERAL 

COVERAGE 

HA-600A 

$229.50 

Including 
Sales Tax 


5 BANDS los'ao (Broadcast Band), 1.6-4.8 AAHz, 4.8-14.6 AAHz, 

OPERATES FROM 12 VOLTS DC (neptive ground) OR 220-240 VOLTS 50 Hz 


• Field Effect Transistors In R.F., AAixer and 
Oscillator Stages. 

• Two Mechanical Filters for Exceptional 
Selectivity. 

• Voltage Regulated with Zener Diodes, 
a Product Detector for SSB/CW. 


• Edge illuminated Slide Rule Dial with "S" 
Meter. 

• Continuous Electrical Bandspread Calibrated 80 
— lOM. Amateur Bands. 

a Variable BFO, Automatic Noise Limiter, 
t Speaker Impedance: 4 to 16 Ohms. 



AMATEUR 

BANDS 

HA-800B 

$225.00 

Including 
Sales Tax 


6 D A IVI r>C 3-5-4.0 MHz, 7.0-7.3 MHz, 14.0-14.35 MHz, 21.00-21.45 MHz, 28.0-29.7 MHz, 
DMIMUO 50.0-54.0 MHz. 

OPERATES FROM 12 VOLTS DC (neptive ground) OR 220-240 VOLTS 50 Hz 


• Double Conversion on all Bands. 

• Field Effect Transistors In R.F., Mixer and 
. Oscillator Stages. 

a Varactor Fine Tuning and Calibrator, 
a Two 455 KHz Mechanical Filters for Optimum 
Selectivity. 

a Zener Voltage Regulated Power Supply. 


a Product Detector for SSB/CW. 
a Crystal Calibrator (100 KHz Crystal Optional 
Extra $10.75). 

a Edge Illuminated Slide Rule Dial with "S" 
Meter. 

a An Exceptionally Good Receiver at a Special 
Low Amateur Price — Unequalled Value. 


JLAFATETTE ELECTRONICS 


Division of Electron Tube Distributors Pty. 
Ltd. 


All mail enquiries and orders to: 

VICTORIAN SALES CENTRE 
AND HEAD OFFICE, 

94 HIGH STREET, ST. KILDA, 

VIC., 3182. Phone 94 6036 


LAFAYETTE Communications Receivers 
are aiso aveiiabie from:— 

RADIO HOUSE PTY. LTD., 306 Pitt Street and 760 George 
Street, Sydne)f, N.S.W. 

TISCO AGENCIES, Overend and Hampton Streets, 
Woolloongabba, Q'iand. 

WILLIS TRADING CO., 445 Murray Street, Perth, W.A. 

L A. HEYWARD, 6 Herbert St, Launceston. Tas. 


TRADE REPRESENTATIVES 

S.A.: Tyquin Distributors Pty. Ltd., 167 West Beach Road, Richmond. Phone43 8153. 
W.A.: Athol M. Hill Pty. Ltd., 1000 Hay Street, Perth — Phone21 7861. 


Claudio Abbado whom Elisabeth Sch¬ 
warzkopf, a few years ago, describe to me 
as the best of the younger generation of 
continental conductors. His performance 
here goes far towards sustaining this 
opinion. It is energetic, sensitive, 
deliciously nuanced, the ensembles firmly 
controlled, the principals considerately 
accompanied. Yet, for my taste, one special 
factor is missing: it could do with just a 
trifle more sparkle. 

Those who can still remember what 
Beecham could do with the opera, even if 
it was slightly different every night — a not 
uncommon feature of a Beecham per¬ 
formance — will recognise at once just what 
I mean. He made the whole thing sound like 
a great lark — a perfectly executed lark but 
still a high spirited romp. And this is just 
what doesn’t happen in the Abbado reading, 
despite its many other merits. No one who 
can appreciate a lovely voice admirably 
controlled will fail to admire Teresa 
Berganza’s Rosina, fluent in its coloratura 
passages, rich in timbre and stiU as fresh 
sounding as a young girl’s. But whether you 
will be in love with her performance is 
another matter. A German Figaro is not as 
unusual a casting as it might sound and 
Hermann Prey gives an endearing and 
highly efficient account of the role, once he 
has left “Largo al factotum’’ behind him, in 
which monstrously difficult aria he is not 
always quite at ease. Moreover his Italian 
easily passes muster among the diction of 
the Italian members of the cast. 

Nowadays it seems seldom that any 
producer looks further than Luigi Alva for 
his Almaviva. If his voice has lost a shade of 
its freshness since he was first heard in 
recorded versions of the role, it is still as 
agile as ever and his phrasing just as 
elegant. Montasarlo is a superb Basilio, 
obviously enjoying his own performance as 
much as does his audience. But Enzo Dara 
is a thought too restrained as Bartolo. 
Nothing is worse than a knock-about comic 
in the part but Dara doesn’t seem to relish 
all the fun that it contains. But he has his 
moment — and a fine one it is — in his “A un 
dottor’’ the fast section of which slips by as 
if on wings. 

There are excellent current competitive 
sets of the Barber but, if you don’t already 
own one, you can’t go far wrong with this. 
Indeed to many listeners my remarks on its 
slight deficiencies might quite likely seem 
churlish. 

★ ★ ★ 

HONEGGER — Symphony No. 3. 

**LUurgique'*. Symphony No. 4. 

**DeHciae Basilienses.'* Orchestra of the 

Swiss Romande conducted by Ernest 

Ansermet. 

Honegger now seems certain to be con¬ 
sidered the most important member of Les 
Six, that loose French confraternity that 
won much public attention during the 1920s. 
This new disc of the Third and Fourth 
Symphonies will give you some idea of his 
versatility. Honegger gave the Third the 
sub-title “Liturgical” and heads all its three 
movements with words from the Requiem 
Mass. He calls the first movement “Dies 
Irae”, though in it you will not hear the 
famous Plainsong tune used by Berlioz, 
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Liszt. Rachmaninov and countless other 
composers, usually as a (quotation. The 
movement is a big one bom in the menace 
and disgust current in France in 1945. 
Honegger had not yet shaken off the mood of 
the Second Symphony which he had written 
during the German occupation of France. 
The war, though over, and France 
liberated, was still in his mind. 

Though of Swiss parentage Hon^ger was 
born in France and all his life identified 
more with that country than with his own. 
The first movement is not without its 
martial trappings — conflict, fanfares and 
much relentless, well-directed energy. The 
Swiss conductor Ernest Ansermet recorded 
the World Record Club perforraiince some 
three years ago and displays all through a 
complete understanding and sympathy with 
the music. Indeed I cannot remember the 
Swiss Romande Orchestra ever playing 
^tter than they do here. 

They play the slow movement, tabbed 
“De Profundis Clamavi” very well, too. 
This is in the form of a prayer and Honegger 
achieves a lifelike organ effect in his 
scoring of the opening bars and later some 
very English sounding phrases. 

The prayer carries a heavy burden of pain 
and is followed by the Finale, “Dona nobis 
pacem“ which starts in anything but a 
peaceful mood. You hear a sinister, steady 
march rhythm, dark coloured since it is 
played for the most part by bass in¬ 
struments. Later the music rises in pitch in 
a second theme and hope flows over the 
menace. But it is hope prayed for almost 
without expectation of reward and 
seemingly just beyond reach until, with still 
another rise in pitch, peace comes at last, 
at first uneasy and encouraged only by the 
song of birds but later more firmly 
established with possibilities of once more 
becoming serene. The closing bars are even 
seraphic. Although this symphony takes up 
only one side it is no li^t weight. It has, 
indeed, a very hefty kick. 

The Fourth Symphony is sub-titled “The 
Delights of Basel” due to Honegger’s use of 
traditional Basel songs as occasional 
themes. Though the first movement starts 
almost pastorally, darker moods intrude 
with heavy accenting reminding one of 
unpleasant things now in the past. The 
second movement starts with what might be 
mistaken for the subject of a fugue but is in 
reality a ground bass theme of unusual 
shape over which later flower some very 
graceful feminine melodies. 

You don’t have to be particularly fanciful 
to interpret the growling ostinato bass and 
graceful treble with the old fairy story of 
Beauty and the Beast. A rather doleful 
Basel tune can be heard on the horns but, to 
me, it adds no joy to the movement. The 
Finale is typically strongly rhythmical in 
Honegger’s favourite march rhythm. Then 
follow passages reminiscent of early 
Shostakovich and a much gayer Baseler 
tune than in the second movement is in¬ 
troduced — a 13th century carnival melody. 
Everything gets very gay and bucolic, there 
is a brief reference to previous themes, and 
a tiny coda that seems to carry a message 
that you’ve been listening to something of 
no very great importance. That may have 
been Honegger’s opinion. It is not mine. I 
think anyone interested in French music of 
the period should acquire a copy, especially 
at its club issue price to members. 


MONTEVERDI Madrigals, Books S-9-10. 

Various artists conducted by Raymond 

Leppard. Philips Stereo 6799 006. (Five 

discs in box, no brochure or texts.) 

The title on the box of this set is too 
modest and gives no hint of the treasures to 
be found inside. For instance the Eighth 
Book of Madrigals, published, by the way, 
when Monteverdi was over 70, takes up 
seven of the set’s 10 sides. These are divided 
into warlike and amourous pieces for 
various combinations of voices. Monteverdi 
used the word warlike to describe clashes 
between lovers, importunate suitors and 
potential lovers with their predictable 
quarrels rather than feats of arms — no pun 
intended. Added to these you have the little 
opera, The Combat of Tancred and Clorinda 
(Tasso’s text), and two ballets, one written 
for the Emperor Ferdinand III, the other 
the better known Ballet of the Ungrateful 
Ladies. But wait, there’s still more to come. 
You have also the Scherzi Musical!, the 
posthumous Ninth Book, and a few odd bits 
that were later collected by G. F. Malipiero 
and which appeared in his collected edition. 
Virtually the five discs offer you all Mon- 
teverdi^s late work with the exception of his 
liturgical music and operas. 

Although the English Chamber Ordiestra 
contributes to some of the pieces, Mon¬ 
teverdi’s primary interest was always in 
the voice which he regarded as music’s 
most eloquent instrument. For Monteverdi 
always aimed at direct communication 
between composer, j^rformer and listener. 
If there was any music composed in the 17th 
century that sounds less archaic today than 
Monteverdi’s I have yet to hear it. 


All the various artists, singers and or¬ 
chestra are conducted by Raymond Lep¬ 
pard in various combinations, according to 
what he considered fitting to the text. And to 
my ear he is seldom at fault. 

But where he is likelv to strike criticism is 
in his addition of string parts of his own 
devising to works that in Monteverdi’s 
original manuscripts called only for a 
continuo as accompaniment. These occur 
frequently enough to indicate that Leppard 
holds very firm views on this subject, 
whether o&er musicians approve of them or 
not. I must qualify my above remark by 
saying that there are a few pieces in which I 
think the voice itself would have been ex¬ 
pressive enough of the composer’s in¬ 
tentions to need no further additions to his 
score. But this is the purely personal 
opinion of one who makes no claims to 
scholarship of the music of this period. And 
it is this same ignorance that forbids me to 
comment on some of the ornamentation 
which seems to me to lack the spontaneity 
of improvisation that was a feature of 
performance at that period. I did find, too, a 
tendency of some of the singers to 
overemphasise their interpretation instead 
of letting the music speak for itself, as it 
can do so eloquently. 

And, instead of quibbling, I feel that record 
buyers should be grateful that a commercial 
company like Philips have gone to the trouble 
and expense of making available such an 
Aladdin’s cave of 17th century treasures 
that are to be found in the magnificently 
presented set. I had better add that though I 
find it impossible to mention each of the per¬ 
formers by name I can assure potential buy¬ 
ers that they are all artists of proven gifts. 


CRYSTALS FAST DELIVERIES 

OF ALL YOUR REQUIREMENTS 

D Type 1 fo 11 OMHz, J Type 5 fo 11 OMHz, K Type 5 to 110MHz From $ 5.00 

Writ* for fr** comprohentiv* price list 
FOR THE PAST 36 YEARS 

BRIGHT STAR CRYSTALS 

Hove been preferred by leoding Manufacturers throughout the country for — 

ACCURACY • STABILITY • ACTIVITY • OUTPUT 

Consult us for Crystols for any At^obiie Radio. All types avoiloble. 

DISCOUNT FOR QUANTITY ORDERS 
AMATEUR AIRCRAFT an4 ULTRASONIC CRYSTALS giso AVAILABLE 

Our modern factory equipment allows us to offer you 
PROMPT DELIVERY for all your CRYSTAL requirements. 

DEVOTED EXCLUSIVELY TO THE MANUFACTURE OF 

PIEZO ElECTRIC CRYSTALS 

Contractors to Fodorol and Stoto Govornmont Dopartmonts 

REPRESENTATIVES AUSTRALIA AND NEW ZEALAND: Messrs. CARREL & CARREL BOX 2102. AUCKLAND. 


W. J. MONCR1EF PTY. LTD. 

24 Witeneom St., Eolt Perth. 6000 
Phene 231194, 236140. 

P.O. Sex 6057, Hey St., Eoit. 

FRED HOE 6 SONS P. L. 

246 Event Reed, Selitbwry North. 
Britbene, Oueenslond. 

Phene 47 4311. 


FARR ELECTRONICS 
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40t King WilHem Street, 
Adelaide. Phene B 4977. 

PARIS RADIO ELECTRONICS 
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Derlinghwrtt, N.S.W. 
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FOR THE AUDIO PERFECTIONISTS... 


MORE HhH SYSTEMS 
TO CHOOSE FROM 



DYNACO 

Just released! American speakers 
featuring the “New England Sound”. 
60 watts R.M.S. handling. 5 years 
guarantee. Available from $158 pair. 


DYNACO 


2 channel — 4 channel. Buy now with 2 speakers 
— add extra speakers for 4 channel reproduction. 
40 watts R.M.S. per channel — also available in 
kit form for you to assemble at a saving of $100. 


HARMAN/KARDON AMPLIFIERS 

This legendary brand is now available In Australia. Has 2 
or 4 channel operation and power up to 75 watts R.M.S. 
per channel. The only units available with the complete 
flexibility of two stereo amplifiers. Priced from $272. 


SPECIALS 

(NOT ILLUSTRATED) 

>l< 3 and 4 piece Hi-Fi systems from a low $229 
Range of turntables from only $34 to $650 
j|c All types of Dolby cassette decks available from $239 
Combination Hi-Fi record cassette & radio from $289 
: Famous Name amplifier, 18 watts RMS per channel $102 
: Complete range of quality Hi-Fi furniture available 
Our experts will advise you on system installation 
: All brands of systems & components available ex stock 



EMPIRE 

CARTRIDGES 

Transparency of sound and 
the bite of realism go hand 
In hand In this range of 
superb cartridges for the 
enthusiast. From $14.95. 


,_MAIL ORDER COUPON_ 

j Please send me particulars/quotation on the following 

j systems/components . 

I. 

I_ 

I NAME . 

I ADDRESS . 

!.STATE.POSTCODE. 



ACCREDITED AGENTS FOR: Pioneer, A. R., Monarch, Sony, Garrard, Dual, Leak, Shure, Teac, 
Plessey, Nivico, National, Sharp, Onkyo, Bose, Amcron, Quad, Goodmans, A.D.C. and Sansui. 



FOR INFORMATION PHONE 
JOHN McTAVISH 29-7491 
14 BARRACK ST., SYDNEY 2000 
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VARIETY FARE 

REVIEWS OF OTHER RECORDINGS 


Devotional Records 


LIGHTSHINE, A Youth Musical. Music by 
Buryi Red, lyrics by Grace Hawthorne. 
The Buryi Red Singers. Stereo, Word 
WST-8573-LP (From Sacred Productions 
Aust, 181 Clarence St, Sydney and other 
capitals). 

Intended to be performed, if necessary, 
without special lighting or scenery, 
“Lightshine” dramatises the reactions of a 
mute central character in his search for 
spiritual reality. Each new song introduces 
him to one of the beatitudes, commendable 
in themselves but nevertheless inadequate. 
Satisfaction comes only with the realisation 
of his need to be involved with the 
“Teacher” of the beatitudes. 

The titles, relating to the theme and the 
beatitudes are: Lightshine — The Good Life 

— Rain Of Peace — Get It Together — 
Inherit The Earth — He Felt The Whip — 
Would You — Weep No More — The Answer 

— Lightshine. 

Both Buryi Red and Grace Hawthorne 
can add commercial and musical ac¬ 
complishments to their Christian 
background. Together, they have created a 
Christian musical which is modem in 
concept but with a potential appeal to all 
age groups. I strongly recommend it; I 
think you’ll enjoy it individually or for 
family listening. 

Another brand new imported album, the 
quality is excellent. (W.N.W.) 

★ ★ ★ 

SUNDAY EVENING FIRESIDE HYMNS. 
Maurice McKenzie on the Hammond 
Organ. Stereo, Interfusion (Festival) 
ITFL 34664. 

Maurice McKenzie adopts the same 
approach as a number of other Gospel 
organists have in the past, in albums of this 
kind — conventional melody line, con¬ 
ventional tempo, conventional ac¬ 
companiment — indeed nothing to disturb 
the drowsiness of the fast disappearing 
Sunday evening fireside scene. 

The program of hymns is generous and 
well known: What A Friend We Have In 
Jesus — In The Garden — I Need Thee 
Every Hour — Softly And Tenderly — 
Tenderly He Watches — The Old Rugged 
Cross — Surely Goodness And Mercy — The 
Lord Is My Shepherd — How Great Tliou 
Art — I Am Thine, 0 Lord — Only Trust 
Him — Pass Me Not 0 Gentle Saviour — 
Sweet Hour Of Prayer — Just As I Am. 

If your mood matches the title, you will 
probably listen with pleasure. But if you 


have the slightest interest in organ con¬ 
trasts, voices and dynamics, it will leave 
you cold — probably bored. (W.N.W.) 

★ ★ ★ 

BLESSED BE THE NAME. The Old 
Fashioned Revival Hour Quartet, with 
Rudy Attwood on piano. Stereo, Word 
WST-8517-LP (From Sacred Pro¬ 
ductions Aust, 181 Clarence St, Sydney 
and other capitals). 

Fantastic as it seems, the Old Fashioned 
Revival Hour Quartet was last heard on US 
radio with Charles E. Fuller in February 
1958 — over 15 years ago! Now, somewhat 
older and greyer, memoers of the Quartet 
have teamed up to revive old memories 
with a new album. Deliberately they have 
maintained the style, the arrangements and 
the numbers which won them so many 
friends: Blessed Be The Name — Son Of My 
Soul — He Leadeth Me — My Faith Hath 
Found A Resting Place — I With Thee 
Would Begin ~ Honey In The Rock — He 
Tenderly Looked At Me — 0 Love That Will 
Not Let Me Go •— Do You Love My Lord? 

In a couple of isolated solo spots one 
might judge that the years have taken 


GOLDEN AGE RIGOLETTO. Amellta 
Galli-Curci, soprano: Tito Schipa, tenor: 
Guiseppe de Luca, baritone. Mono, RCA 
Victrola VIC-1633. 

A simple summary of this disc would be — 
marvellous singing, atrocious sound. This is 
hardly surprising when one considers the 
artists in question, and the dates of the 
recordings. All three artists were renowned 
for their “Rigoletto” performances, and the 
sales of Galli-Curci’s recordings of Gilda’s 
arias were phenomenal. This present album 
has her famous recording of Caro Nome, 
which the eminent critic Harold Schonberg 
has called “the greatest performance ever 
put on disc”. 

As for the sound quality, it is what one 
would expect from the age of the recor¬ 
dings, the earliest of which was taken in 
1913, the latest in 1928. The improvement 
over this period is quite evident — and it 
should be remembered that the 15 years 
spans the transition from acoustic to 
electric recordings. However, a far greater 
contrast exists from the availabUity of 
source material. In most cases, RCA ap- 


marginal toll but, by and large, their four- 
part harmony is smooth and true. If you 
remember the Old Fashioned Revival Hour 
broadcasts, this album will turn back the 
clock. Being a quite recent recording and 
imported from the USA, the quality is well 
up normal standards. (W.N.W.) 

★ ★ ★ 

HIGHLIGHTS FROM THE SEASONS. 
Haydn. BBC Symphony Orchestra and 
Chorus conducted by Colin Davis. 
Heather Harper, soprano; Ryland 
Davies, tenor; John Shirley-Quirk, bass. 
Stereo, Philips Universo series 6580 015. 

Like other albums in the Universo series, 
this one follows the pointless practice of 
substituting a potted history lesson about 
the period for meaningful observations 
about the music itself. A newcomer to the 
music would learn merely that it is an 
oratorio composed by Joseph Haydn (1732- 
1809) and that the seasonal themes were 
represented in the order: Spring and 
summer on side 1; autumn and winter on 
side 2. 

It was, in fact, the last oratorio composed 
by Haydn and ranks with its predecessor 
“The Creation”. Both were inspired by the 
great Handel Festival in London in 1791. 
The Seasons is based on a poem by 
Thompson by the same name, which was 
translated into German prior to its adap¬ 
tation. 

While the jacket is unhelpful, the 
recording itself is well up to standard. The 
orchestra is cleanly recorded and each of 
the soloists, as well as the chorus is in good 
voice. Diction is not particularly good but, 
personally, after lengthy sessions of 
listening to popular level recordings, I 
enjoyed the change. 

Well worth considering at the budget 
Universo price. (W.N.W.) 


pear to have available original metal 
mothers and background noise is minimal. 
In a few instances, it appears that only 
shellac pressings could be located, and the 
intrusive hissing and crackling is quite 
intolerable, even in records of this type. 
(H.A.T.) 

★ ★ ★ 

Les Pecheurs de Perles (The Pearl Fishers) 
Bizet L’Orchestre des Concerts 
Lamoureux, Jean Fournet con¬ 
ductor / Elisabeth Brasseur Choir. Gold 
Label Series —- Fontana 6720-010. 

Here is a fine bargain for those with a 
taste for Bizet —- a two disc set of his “Pearl 
Fishers” opera with full libretto in both 
French and English, in folding sleeve, for a 
mere $5.50. 

This performance presumably recorded 
at the height of “King” de Gaull’s reign, is 
an all-French effort, recorded in France 
and with all artists either French or French- 
Canadian. The principals are Leopold 
Simoneau as Nadir, Rene Bianco as Zurga, 
Pierette Alarie as Leila and Xavier Depraz 
as Nourabad. The Elisabeth Brasseur (5ioir 
and the Lamoureux Concert Orchestra 
complete the list, and the conductor is Jean 
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Reviews in this section are by Neville Williams (W.N.W.), Harry Tyrer (HA.T.), 

Leo Simpson (L.D.S.), GilWahlquist (G.W.), and Norman Marks (N J .M.). 


instrumental. Vocal and Humour 
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...the World’s ONLY Cassette 
TESTED & APPROVED by 
Associated Testing Laboratories Inc. 

I Ul% 

Only TDK backs up its advertising claims of 
superiority in acoustical performance, mechanical 
construction and reliability, 
with the results of vigorous 
tests on random production 
samples by U.S.A.'s leading 
independent testing 
laboratory. Associated Testing 
Laboratories Inc. ATL's mark 
of approval is not easily won, 
and is only issued to products 
which comply in all respects on a continuous basis 
with their strict quality standards. 

TDK Characteristics Tested 

1 Frequency response characteristics 

2 Signal-to-noise ratio 

3 Maximum Output Level (MOL) 

4 Uniformity 

5 No oxide shedding or head wear 

Freedom from jamming, fouling and stopping 

7 Durability and reliability of internal 
cassette mechanism 

8 Uniformity and precision of cassette housing 

9 Resistance to heat and vibration 

10 Resistance to physical damage or dropping 



QUALITY 

APPROVED 


' A&aOpATrO mritw LMC^AIOMICS.IMC 


Associated Testing Laboratories Inc. tested TDK Super 
Dynamic (SD) Cassettes for the ten characteristics - above, 
for compliance with TDK's published standards and 
advertised specifications (Regarded as the highest possible). 


Ask for TDK, ATL approved 
cassettes with confidence. 

TDK SD CASSETTES 

Available in C-60, C-90 and C-120 
sizes. Also the remarkable value TDK 
Low-Noise Cassettes. C-30 from about 
$1.49 and C60-C90. Also TDK SD and 
Low-Noise in Reels. 



Australian Agents: 

CONVOY IMPORTS 

Cnr. Plunkett and Maclean Sts., Woolloomooloo, Sydney, NSW 2011. 
Telephone: (02) 357-2444. 
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Fournet. 

This is a very sound performance which gave me a great deal of 
pleasure. Better versions there may be, but if you are in the 
market for a budget version of this delightfully melodic opera 
(which some connoisseurs rate higher than the composer’s 
“Carmen”) you are unlikely to be disappointed by this one. If you 
are hi-fi conscious you will need to make allowances for the dated 
sound. (H.A.T.) 

BEETHOVEN SYMPHONIES. Nos. 4 in B Flat and 5 in C minor. 
Leipzig Gewandhaus Orchestra conducted by Franz Kon- 
witschny. Stereo, Fontana Gold Label Series (Phonogram 
Recording) 6540-079. 

This disc offers not only some very good Beethoven playing but 
also excellent value for its modest price of $2.75. The fourth and 
fifth symphonies are recorded complete — there are many discs 
around which contain one only of &ese symphonies. 

The Leipzig players are a first-class body of musicians, and they 
know all there is to know about Beethoven symphonies. For a 
budget priced disc the sound is very good, with wide dynamic 
range and good stereo spread. (H.A.T.) 

★ ★ ★ 

DANSE MACABRE. Various orchestras. Stereo Decca (E.M.I.) 
SPA 175. 

Released in Decca’s budget-priced “World of the Great Classics” 
series, this disc has a collection of items associated with eerie, 
super-natural or whimsical subjects: Danse Macabre (Saint- 
Saens) — Witch’s Ride from “Hansel and Gretel” (Humperdinck) 
~ The Gnome from Pictures at an Exhibition (Moussorgsky) — 
Night on the Bare Mountain (Moussorgsky) — Tam O’Shanter 
Overture (Arnold) — Mephisto Waltz (Liszt) — The Sorcerer’s 
Apprentice (Dukas). 

All items are played by the New Symphony Orchestra of London 
conducted by Alexander Gibson, except the Dukas piece, which is 
presented by the Suisse Romande under Ansermet. I could find 
nothing to complain about in the work of the London orchestra, but 
I thought the Swiss players were a shade too ponderous in Dukas’ 
light-hearted fantasy. (H.A.T.) 

★ ★ ★ 

SCHUBERT: PIANO MUSIC, Vol. 7. Noel Lee, Piano Stereo. 
World Record Club 5244. 

Like the schoolboy, World Record Club appear to be “saving the 
best bits till last” in this series. Here we have the rhythmic and 
happy Sonata in D (D850) a particular favourite of mine; and the 
two soul-stirring movements of the uncompleted Sonata in C 
(D840), which as the sleeve note points out is usually incorrectly 
called “Reliquie”. ' 

Despite the reservations I have expressed about Noel Lee’s 
playing in some earlier discs in the series, I could find very little to 
complain about here. Particularly interesting are his tempos in the 
second and last movements of the D major. I have not previously 
heard the second movement played so fast, but Schubert did mark 
the movement “Con moto”. 

Whatever it may lose in emotional expression here it certainly 
gains in gaiety and charm — instead of a song without words it 
becomes a spritely dance. 

The fourth movement is taken at a steady pace, and here again 
this is quite in line with Schubert’s instruction “Moderato”. 

The heartfelt melodies of the C major sonata gave me particular 
pleasure in Noel Lee’s treatment of them. It is surprising to find 
only the two finished movements presented here as Schubert had 
almost completed the Menuet and Finale and Noel Lee has not 
hesitated to complete other Sonatas with much larger gaps. 

As in the earlier volumes, the recording is of excellent quality. 
(H.A.T.) 

★ ★ ★ 

ACADEMY ’72. The Academy of St. Martin-in-the-Fields, Con¬ 
ducted by Neville Marriner. Stereo. H.M.V. 7555. 

I took this to be another “St. Martin’s” sampler at first glance, of 
which there have been several lately, but in fact this is more a disc 
for the serious listener than for the nibbler. The contents: Over- 












tures to “La Finta Semplice” and “Der Schauspieldirektor”, and 
Horn Concerto in D (all by Mozart) — Romance for violin and 
orchestra, No. 1 in G (Beethoven) — Rondo for violin and orchestra 
in A (Schubert). 

The Academy players present their usual sparkling per¬ 
formances in these predominantly high spirited pieces, and are 
ably supplemented by Australia’s Barry Tuckwell, solo horn, in the 
Horn Concerto; and Josef Suk as soloist in the Beethoven and 
Shubert works. The sound is right up to standard. (H.A.T.) 

★ ★ ★ ‘ 

MARIA OSTIZ. Stereo, HispaVox (Festival) HVL 34652. 

The Spanish ballad singer, whose bell-like soprano will be known 
to many people through radio presentation of her “Song of the 
Nightingale’’, makes a welcome return here in another selection of. 
her own songs plus a few from other sources. Those who enjoyed 
her first disc will no doubt find this to their liking also. However, 
there is one noticeable difference — in the first disc Maria sang 
with a smallish group of instrumentalists and vocalists in support. 
Here, she has a largish orchestra playing somewhat florid 
arrangements by Waldo de Los Rios. I personally prefer the for¬ 
mer. 

Track titles are: Las Alegrias se Van — Adios Amor — No 
Quisiera Quererte — A Ver si Sabes — Sin Hablar — Maitechu y 
Jose Mari — Agonia — La Primavera — Nana de la Aurora. 

The first of these uses the melody of the popular German lullaby 
“Sleep, little prince’’, and is wrongly credited here to Mozart. It 
has long since been established that the tune was written by one of 
Mozart’s pupils. 

The technical quality of this Spanish recording is entirely 
satisfactory. (H.A.T.) 

★ ★ ★ 

(il’ITAR CONNECTIONS. Tony Mottola, guitar, with orchestra. 
Stereo. Project 3 (Festival) PJL-211 2. 

For Tony Mottola fans, this two-disc set with 24 tracks for $7.95 
represents ,good value, although, since these tracks are 
presumably collected from earlier recordings from Enoch Light’s 
Project 3 label, they run the risk of duplication if they already have 
Mottola records. 

All titles have at some time during the past five years been very 
popular and some still are. There are 24 titles in all and they in¬ 
clude: Hey Jude — Little Geeen Apples — Somethin’ Stupid — How 
Insensitive — Guantanamera — Bluesette — Lay, Lady Lay — Do 
You Know the Way to San Jose — Scarborough Fair / Canticle. 

To a reviewer required to sit through 24 tracks like this in one 
sitting, the effect of Tony Mottola’s smooth style and Enoch Light’s 
bland arrangements tends to sound rather too commercial. 
However, the purchaser has the option of choosing particular sides 
for listening, while as background music this type of performance 
is excellent. 

The hard, bright sound is typical of the Project 3 label, but it is 
technically of good standard. (H.A.T.) 

★ ★ ★ 

.MA.N OF LA MANCHA. Mitch Leigh and Joe Darion. Original 
Soundtrack Album featuring Peter O'Toole, Sophia Loren and 
James Coco. United Artists (Festival) stereo, UAL-34693. 

This sound-track album, in its handsome double-fold jacket is 
obviously designed to attract those who have seen and enjoyed the 
show. On the back is a full colour close-up of Don Quixote and 
Sancho, while the entire centre spread is taken up with full colour 
stills from the film. The one thing missing is a story summary 
linking the tracks but, obviously enough. United Artists are hoping 
that you won’t need it! 

On the fifteen tracks are: Overture — Man Of La Mancha — It’s 
All The Same — Dulcinea — I’m Only Thinking Of Him — I Really 
Like Him — Barber’s Song — Little Bird — The Impossible Dream 

— The Dubbing — Life As It Really Is — Aldonza — A Little Gossip 

— Reprise — Finale. 

Dominated by male voices, the music has none of the immediate 
schmaltzy appeal of “Sound Of Music’’ but it’s vivid stuff that 
should readily re-create the scenes and the story. 

The recording is full and intimate, having come from the original 
film tapes. (W.N.W.) 


unique invitation ta 
enjoy sound satisfaction 
at the 

Cpwiou Technocentre 




STOP LISTEN AND BUY 


Professional Quality Amplifiers 

See the full range of 
Mar antz professional 
quality amplifiers at 
Convoy, including, the 
magnificent Model 1030 
and Model 1060 with 
power ratings of 30 watts 
and 60 watts R.M.S. Every 
Marantz is built to a 
professional standard of 
workmanship, durability 
and predictability of per¬ 
formance. MODEL 1060 

You pay a little more for Marantz excellence but you get the 
best equipment available backed by the Marantz 3 year 
warranty. 



Imperial Speaker Systems 



IMPERIAL 4G 


Marantz Imperial Speaker 
systems deliver superbly clear, 
uncoloured sound, as demanded 
by professionals. What's more 
these high efficiency speaker 
systems bring out the ultimate 
sound reproduction even from 
amplifiers with modest power 
output. 

The combination of Marantz 
amplifiers and speaker systems 
provides truly incomparable 
sound reproduction at any price 
level. 


Marantz Speaker Systems:— $89 to $249. 


For the connoisseur or Hi-Fi beginner, the 
Convoy Technocentre of Sound is where you 
hear the world's top equipment at budget 
prices. Systems from $300 to $3000. 

FREE 

DELIVERY AND INSTALLATION 



International 


PTY. LTD. 

Corner Plunkett & Maclean Sts., Woolloomooloo 
Bottom of Expressway and past Old Astor Motel 
EASY TERMS FREE PARKING 

Open Thurs. Nights & Saturday. Phone: 357 2444 
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AUSTRALIA'S 

biggest 

SPEAKER CROSSOVER NETWORK 
IN KIT FORM 

A profoesional, taboratory designed crossover 
network of constant resistance with attenuation of 
12dB / Octave both models. 

MODEL CN1 — is a two-way L^C crossover with 
a crossover frequency of 4kHz at 8 ohnrts. Power 
handling 30 watts R.M.S. Chokes are prewound 
and full instructions are suppled Kit Price $2.75. 
Post 60c. 

MODEL CN3 — is a three-way L—C crossover for 
woofer, midrange and tweeter with crossover 
frequendss of 500Hz and 4kHz at 8 ohms. Power 
handling 30 W R.M.S. Chokes are pre-wound and 
full instructions are supplied. Kit Price $5.60. Post 
75c. 





NATIONAL I.C.’s 


DIGITAL INTEGRATED CIRCUITS 



1-9 

10-1- 

SN7400 

NAND Gate 

90c 

80c 

SN7401 

NAND / NOR Gate 

90c 

80c 

SN7402 

NOR Gate 

90c 

80c 

SN7403 

NANO Gate 

90c 

80c 

SN7404 

Hex Invertor 

90c 

80c 

SN7406 

Buffer 

$1.95c 

$1.70 

SN7408 

AND Gate 

90c 

80c 

SN7410 

NAND Gate 

90c 

80c 

SN7413 

Schmidt Trig. 

$1.05 

85c 

SN7420 

NAND Gate 

90c 

80c 

SN7430 

NAND Gate 

90c 

80c 

SN7440 

Buffer 

90c 

80c 

SN7441 

Decode / Driv. 

$2.60 

$2.30 

SN7442 

Decoder 

$2.45 

$2.20 

SN7447 

Decode & Driv. 

$4.90 

$4.50 

SN7473 

Flip-Flop 

$1.50 

$1.40 

SN7474 

Flip-Flop 

$1.60 

$1.35 

SN7475 

Latch 

$1.90 

$1.70 

SN7476 

FUp-Flop 

$1.40 

$1J0 

SN7483 

Binary Adder 

$2.45 

$2 JO 

SN7490 

Counter 

$1.76 

$1.56 

SN7493 

Counter 

$1.75 

$1.55 

SN7496 

SNft Reg 

$1.95 

$1.70 

SN74121 

Monoatable 

$1.35 

$1J5 

LINEAR INTEGRATED CIRCUITS 



1-9 

10 + 

LM300 


$5.75 

$5.00 

LM301A 


$1.50 

$1.35 

LM301N 


$1.50 

$1.35 

LM305 


$2.80 

$2.50 

LM307 


$2J5 

$2.05 

LM308H 


$10.75 

$9.50 

LM308N 


$3J20 

$2.90 

tM309K 


$5.60 

$4 JO 

LM370N 


$4.50 

$4 JO 

LM371H 


$4.20 

$3.80 

LM372 


$3.75 

$3.35 

LM373 


$5.20 

$4.80 

LM380 


$3.00 

$2.70 

LM381 


$5.90 

$5.50 

LM709 


99c 

90c 

LM723 


$2.95 

$2.65 

LM741H 


$1.50 

$1.35 

LM741N 


$1.50 

$1.35 

LM1303 


$2.95 

$2.65 

LM1458 


$2J5 

$2.05 



C.D.I. 

KIT 

(Olims) 


Complete kit of parts to build this superior com* 
merciaily made Capacitor Discharge Ignition 
system. Ail high orade components with pre-wound 
transformer. P.C. board/ nuts, bolts, case, in- 
tructions. etc., 12V — earth only. For improved 
performance, fuel saving, less poNution and less 
points wear this is a MUST. ONLY $19.90 plus 50c 
post. 




for 


\ IMPROVED MODEL - 
Now with plug and sockets 
changeover to standard ignition 


SPEAKER CABINET KITS 

Our laboratory-engineered hLfi speaker enclosure 
kits offer tremendbus value to the do-it-yourself 
enthusiast. 

Each cabinet precisely cut to ensure 100% 
professional success with a minimum of knowledge 
and tools. You'll Ike the easy-to-follow instructions 
and we offer a choice of team, maple or walnut 
veneers. 

1.4 cu.ft enclosure (suits 6" or 8" speaker systems) 
vented or unvented. only $16.00 each, plus poet 
$1.50. 

2 cu.ft endoeure (suits 8" x 2 x 8", 10" or 12" 
speaker systems) vented or unvented. only $23JS0 
each, plus post $2.00. 

3 caft enclosure (suits 2 x 8". 10" or 12" speaker 
systems) vented or unvented only $27 JO each, plus 
post $2.50. 

MAGNAVOX 8-30 system 1 cu.ft only $16.00 
each, plus post $1.50. 

MAGNAVOX 8-30 system 1.6 caft only $22JO 
each, plus post $2.00. 

PHILIPS QUADREFLECT SYSTEM 

A kit is now being prepared for this system at a 
nxMrt competitive price. Please write for further 
details. 


ELECTRONIC SIREN KIT 

WKh an 8 ohm speaker and a 6 or 9 volt battery, 
you can have an attentiorr-getting electronic siren 
with a rising and falKng pitch. As used by Police. 
Fire Dept. etc. Hundr^s of applications indude 
party novelty, toy siren, warning device. Burglar 
darm. for home, car or factory and many others. 
Full instructions and diagrams supplied. Price 
$4.50. Post 35c. 


PRE-PAK ( 

dectronics 

HEAD OFRCE and Mail Order Dept 718 
Parranrwitta Rd., Croydon. NSW 2132. Ph: 
797 6144. 

WOLLONGONG AGENT: Hl-Tec Electronics. 265 
Princes H'way, Corrimal. NSW 2618. Ph. 
84 9034. 

QUEENSLAND AGENT: Proportional Systems 
Australia, 4 Gaythome Rd., Gaythome, 
Brisbane, Old. 4053. 

NTH QUEENSLAND AGENT: PhDtronica Cnr. 
Grendon and Palmer Sta, Nth Mackay, Old, 
4740. Ph: 78856. 

WEST AU8T. AGENT: B.P. Electronics. 192-196 
Stirling Terrace, Albany, WA. 6330. Ph 

41 3427. 

VICTORIAN AGENT: Geo Havi^hom Electronics, 
966-968 High St, Armadale, Vic 3143. Ph 
509 0374. 

STH AUST. AGENT: Ma8-Order only to- 
Revolver Electronics 20 Essex St, Goodwood, 
SA. 5034. 

NEWCASTLE AGENT: Scientific Supply Co, 
817 Hunter St, Newcastle West 2302. 
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THEME FROM “SUMMER OF *42“ and 
other Great Piano Favourites. Stereo, 
RCA Camden 2-Record set, CXS-9022. 

At one time or another many of us have 
been in a hotel lift or lobby and been at> 
tracted by that gentle, tuneful music that 
one can enjoy without having consciously to 
listen. Turned down low, this 2-record set 
will produce lust that kind of sound. Yet, 
tum^ up, it J tuneful and bright and it 
sounds fine played through a 4-channel 
synthesiser. 

In line with the title, piano is featured 
throughout, but played against the 
background of the living strings, or of organ 
and percussion. 

1 hesitiate to list the 18 tunes on the four 
sides but here’s just a few of them: A Man 
And A Woman —- Theme “Romeo and 
Juliet” — Lara’s Theme — Theme “Elvira 
Madigan” — Theme “Love Story” — Easy 
To Love — Champagne Waltz — Tea For 
Two — Falling Leaves — Canadian Sunset. 

Pleasant music for relaxation and dining. 
(W.N.W.) 

★ ★ ★ 

TIJUANA-SOUND OF BRASS. The Torera 
Band. Stereo, Axis 6049. 

At a quick glance one might assume that 
this album is from the famous Tijuana 
Brass combination — an impression abetted 
by the title, the styling of the cover and the 
tracks: A Walk In Black Forest — Struttin’ 
With Maria — The Lonely Bull — Spanish 
Flea — A Taste Of Honey — Tijuana Taxi — 
Marne If I Were A Rich Man — The 
Happening — The Third Man Theme — 
Acapulco 1922 — Up Cherry Street. 

You like the numbers? Well, the Torero 
Band, playing Tijuana style, does them 
justice and the Axis recording won’t bite too 
heavily into your pocket money, which is 
always a consideration! (W.N.W.) 

★ ★ ★ 

PASSING STRANGERS. Tony Osborne and 
his Orchestra. Astpr Gold Star GGS 1224 
Stereo compatible. 

Twelve popular standards make up the 
musical content of this record. The mood is 
more for relaxing or as a pleasant 
background to a meal. The titles are: 
Passing Strangers — Call Me — Fly me to 
the Moon — Strangers in the night — I don’t 
know why — I’ve never been in love before 
— Nice ’n’ easy — Shadow of your smile — 
Take me in your arms — They say it’s 
wonderful — Blowing in the wind — J^ppet 
on a string. 

The recording quality is good with fairly 
modest stereo. (N.J.M.) 

★ ★ ★ 

BY THE LIGHT OF THE MOON. Baker 
Street Philharmonic, Featuring the 
Moog Synthesiser. Stereo, Calendar 
(Festival) SR66-9796. 

Just in case you should be misled, the 
“Philharmonic” orchestra featured here is 
of modest, rather than symphonic 
proportions -- organ, piano, harpsichord, 
guitars, a string ensemble, percussion and 
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drums, and a vocal group. They provide the 
basic sound, with the Moog adding its 
unique colouration. 

The tracks: Daydream — Romeo and 
Juliet — Something — Midnight Cowboy — 
Don’t You Cry — Mah-Na-Mah-Na — Lion 
In Winter — Sanctus — Sea Of Crises — Sea 
Of Tranquillity — Sea Of Fertility — Ocean 
Of Storms. 

Cleanly recorded, it’s a fairly typical 
popular orchestral album, involving the 
Moog but not dominated by it. (W.N.W.) 

★ ★ ★ 

FILM HITS FOR DANCING. Jo Ment’s 
Happy Sound. Interfusion Stereo SITFL 
934412. Released by Festival. 

The dreamy, misty photo of a pair of 
dancers on the sleeve doesn’t quite suit the 
foot stomping, clapping and cheering 
sounds used as background and track lead- 
in on this disc. It has a big, bright, happy 
sound, similar to a number of other big 
German bands. 

There are fourteen titles on each side, too 
many to list but here is a sample: Around 
the World — On the street where You live 
Lili — Anna — You are my lucky star — 
High Noon — Never on Sunday — A hard 
day’s night — Can’t buy me love — Zorba’s 
dance — Maigret — Bel Ami — Chim-Chim 
Cherie. 

Sound quality and stereo spread are good 
but don’t turn up the bass boost to much, 
you’ll bring doNvn the plaster. (N.J.M.) 

★ ★ ★ 

THE FIDDLER ON THE ROOF. The Living 
Strings Orchestra conducted by Geraldo 
Stereo, RCA Camden OCS 2233. 

If you’re looking for a gutsy sonic per¬ 
formance of The Fiddler, this one may not 
be to your liking, because it is purely or¬ 
chestral. There’s no robust masculine voice 
to debate the attractions of being rich, or to 
discuss the ramifications of Jewish tradi¬ 
tion. But, on the other hand, a member of 
my household who has enjoyed both stage 
and screen versions liked this orchestral 
version because it presented an open invita¬ 
tion to sing along, without competition. 

But take your pick! You Get: Tradition — 
Matchmaker — If I Were A Rich Man — 
Sabbath Prayer — To Life & Miracle Of 
Miracles — Tevye’s Dream — Sunrise, 
Sunset — Now I Have Everything — Do You 
Love Me? — Far From the Home I Love and 
Anaterka. 

As you would expect from the particular 
orchestra, the sound is lush string-style, 
with the quality just a trifle edgy in spots. 
But at the Camden price those who fancy 
the format will probably consider it good 
value. (W.N.W.) 

★ ★ ★ 

REMEMBER ME. Lenny Dee, organ with 
orchestra. Stereo, MCA (Astor) MAPS 
4534. 

Though Lenny Dee is the featured artist, 
and the only one mentioned in the credits, 
he is in fact backed by an instrumental 
group and chorus. They provide the basic 
sound fabric with the organ weaving 


through it a variety of solo organ voices. In 
short, this is not solo organ but a completely 
integrated organ / orchestra presentation. 

The titles: Remember Me — One Less 
Bell To Answer — Snowbird — For The 
Gk)od Times — Watching Scotty Grow — 
Theme From Love Story — 1900 Yesterday 
— It’s Impossible — Rose Garden — Help 
Me Make It Through The Night — ClJheryl 
Moana Marie. 

At 26 minutes total playing time, it’s not a 
particularly generous program but it is 
very smooth, very tuneful and an excellent 
example of organ / orchestra techniques. 
(W.N.W.) 

★ ★ ★ 

MEASURE THE VALLEYS. The Keith 
Textor Singers. Stereo, SFL-933982. 

The jacket notes seek to make the point 
that Keith Textor’s message is epitomised 
in the track “What the World Needs Now Is 
Love.’’ The message doesn’t really become 
obvious till track 1 of side 2, “Games people 
play” — a critical comment on the modem 
way of life. But the predominant sound is 
that of a smallish chorus backed by a 
conventional string orchestra and a driving 
guitar rhythm. It’s an unusual but highly 
melodic sound. 

The tracks: Measure The Valleys — 
Raindrops Keep Falling On My Head — 
Without Her — Yesterday — What The 
World Needs Now Is Love — Games People 
Play — Something — I’ll Never Fall In Love 
Again — We’re Together — A New 
(Generation — Theme From Measure The 
Valleys. 

It’s a pleasant and well recorded album, a 


blend of traditional and modern, not unlike 
that adopted by some gospel groups. 
(W.N.W.) 

★ ★ ★ 

GOLDEN HOUR OF IRISH BALLADS. 
ASTOR Golden Hour series GH532. 
Electronically rechannelled for stereo. 

If you have any green blood in your veins, 
this disc is for you. The rechannelling has 
not done anything for the sound quality 
which tends to be rather variable*. To make 
up for this, the performers know their music 
well and give the numbers, 22 in all, an 
enthusiastic rendition. Some of the numbers 
are: 

Black velvet band — The Boston Burglar 

— Shangolden — The Shores of Amerkay ~ 
Flower of Macroom — My Wild Irish Rose 

— The Curragh of Kildare — At home in 
Donegal ~ The Bold O’Donoghue. (N.J.M.) 

★ ★ ★ 

KAMAHL IN LONDON. Kamahl with or¬ 
chestra and chorus directed by P. 
Knight. Phillips Stereo 6357006. 

The strong, pleasant voice of Kamahl is 
well known through his television ap¬ 
pearances, as well as through his records. 
In this record he is given competent vocal 
and orchestral backing, in a doz^ well 
known numbers including: Love is a 
Mountain — Rainy Days and Mondays — 
For The Good Times — Danny Boy — Jesu 
(Ghristo — Lazy Afternoon — For All We 
Know — Falling In Love Again. 

At first glance this looks like a two record 
album with the sleeve opening like a book 


ACOS REPLACEMENT LONG LIFE CARTRIDGES 


Acos 90 Series — a family of pick-up cartridges 
covering all the main types needed today, each 
fitted with Diamond Stylus at no extra cost. 

GP91-1 MONO CRYSTAL Stereo Compatible $6.95 
GP91-2 HIGH OUTPUT MONO CRYSTAL 

Stereo Compatible. $6.95 

GP92 MONO CERAMIC Stereo Compatible $7.55 

GP93 STEREO CRYSTAL . $8.55 

GP94-1 STEREO CERAMIC . $8.95 

GP94-5 STEREO CERAMIC FOR TRANSISTOR 

AMPLIFERS.$9.95 

GP104 MINI STEREO CERAMIC . $9.95 





All cartridges 
fitted with 
DIAMOND STYLUS 
at no extra cost 



PRICE $5.55 


Microphone Inserts 

Mic 43-3 

A Rochelle Salt (crystal) microphone insert in a die- 
cost cose with expanded aluminium grille. 

Dimensions . 43-66mm diameter 

8-73mm deep 

Output at IKHz . 52dB ref. IV/dyne/cm 

Response . 30-7,000Hz 

Capacitance . 800 picofarads 

Ideal Load . 5 megohms 


TECHNICAL DATA SHEETS SENT FREE ON REQUEST 


Sole Australian Agents 


AMPLION (A’ASIA) PTY. LTD. 


29 Majors Bay Rd., Concord, 
Sydney, NSW. Phone 73 1227 
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ADELAIDE 

Sound Spectrum, 
33 Regent Arcade 


MELBOURNE 

Radio Parts Group, 
562 Spencer Street, 


PERTH 

Albert's Hi R Centre. 
282 Hay St. East. 


BRISBANE 

Brisbane Agencies, 

72 Wickham Street, Valley, 


SYDNEY 

Instrol Centre, 
91a York Street, 


National Distributors 


J. H. REPRODUCERS CO 


293 HUNTINGDALE RD, GHADSTONE, VIC. 3148, 
TELEPHONES: 277-3066, 277;3488. 

(Manufacturers of the famous “JH" Turntable) 


ONLY 


TO 


BE PRECISE 

24.7 Watts RMS 
per channel 


SPECIFICATIONS 

Power output (total) Claimed: 40 watts rms into 8 ohms SIGNAL/NOISE RATIO 


Actual: 50 watts rms Into 8 ohms 

30 watts rms into 15 ohms SENSITIVITY Phono 

BANDWIDTH Above power holds good from 25 - 30000 Hz. Other 

FREQUENCY RESPONSE 10 - 50000 Hz. - 3dB. TONE CONTROL Bass 

20 - 40000 Hz. ±.25dB. Treble 


DISTORTION Amp. only .047o at full power (1000 Hz) DAMPING FACTORS 

Overall better than .15’/. POWER CONSUMPTION 

Intermod, better than .2% 


58dB. on phono 
(better on other Inputs) 

3 m.v. 

200 m.v. 

-flOdB. at 100 Hz. 

^OdB. at 10000 Hz. 

S’ohms = 40 15 ohms * 70 
45 watts. 


Hear this magnificent unit at 


PRECISELY ENGINEERED TO GIVE PROFESSIONAL 
QUALITY FAR SUPERIOR TO ANY OTHER BRAND 
UNDER $400. BEAUTIFULLY PRESENTED IN 
SOLID ALUMINIUM CASE. YOU WILL BE PROUD 
TO OWN THIS AMPLIFIER 
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cover, but not so. Recording quality is very 
good with normal stereo spread. A must for 
Kamahl fans, (N.J.M.) 

★ ★ ★ 

ALL TIME PARTY DANCES. Mrs MUIs 
with accompaniment directed by Geoff 
Love. Parlophone Stereo SPMEO 9852 
series 299. Released by EMI. 

This is definitely not a record for the ‘GO 
GO’ set but, for those many people who still 
enjoy a strict tempo dance sound, it may 
well be satisfying. In fact, Mrs Mills would 
leave Victor Silvester and Lester Lanin for 
dead in the strict tempo stakes. The 
musicians on this record steamroller their 
way through thirteen old standards in a way 
that would leave a party in a breathless 
heap at the finish. 

Some of the numbers are: I came, I saw, I 
conga’d — The Cokey Cokey — Boomps a 
Daisy ~ Lambeth walk — The Paul Jones 
Medley — The Palais Glide — Happy 
Birthday to you—He’s a jolly good fdlow— 
Auld Lang Syne. Sound quality is good and 
the stereo normal. If you’re old enou^ to 
remember some of the tracks and still fit 
enough to keep up with Mrs Mills, good luck 
to you! (N.J.M.) 


BUDDY MERRILL'S WORLD OF 
GUITARS. Interfusion Stereo ITFL 
34677. Festival release. 

The sleeve notes to this record were 
written by one James M. Berner, manager 
of a large consumer electronics distributor in 
Southern California. He makes the com¬ 
ment that, on playing the disc, he decided to 
use it as a demonstrator in the company's 
showrooms. I can only agree with his 
decision; the sound quality is superb, with 
stereo used to good effect. 

Some of the tracks have sounds 
reminiscent of early multi-track guitar 
recordings but these are used to advantage. 

The twelve tracks are: Love theme from 
the Godfather — In a little Spanish town — 
Los Guitarras — Fiddler on the Roof medley 

— Nature Boy — Ritual de la Sabre — 
Brian's Song — Busy Bee — Blues in the 
Shadows — Schubert's Serenade — Jalisco 

— Twilight Tree. 

Even if you are not normally a guitar buff 
at least give this record a hearingl (N.J.M.) 



THE GREAT WALTZ. Original sound track 
recording from the MGM film. MGM 
record released by Phonogram Stereo 
2315 130. 

The two leading singers on this disc have 
enjoyable voices; they are Mary Costa and 
Kenneth McKellar. They are somewhat let 
down by some peculiar defects in the 
recording, notably a marked bandwidth 
compression which tends to place some of 
the instruments, which should be 
prominent, halfway down the hall in 
another room. This, together with tape hiss 
and a few prickly sounds on pne side tend to 
mar an otherwise enjoyable record. The 
stereo effect was not very pronounced. 
(N.J.M.) 


LAUGHTER UNLIMITED. Volume Three. 

World Record Qub WRC-3170. 

Like the earlier and similar releases, this 
one will be appreciated most by those who 
can remember the golden days of radio, 
back in the thirties and forties and the 
comedy sketches that seemed only to 
become the more enjoyable with repeated 
playing. Well here’s another batch of them: 

'The Proposal (Arthur Askey, Richard 
Murdoch) — Nice Goings On (Bernard 
Miles) — Laughing Gas (Cicely Court¬ 
neidge) —Adapted From 'The French (Jack 
Buchanan) — The Truth About 'Tristan 
(Bernard Miles) — The German CJommis- 
sionaire Scene (Leslie Henson, Fr^ Em- 
ney) — Modem Colour Poems (Jack and 
Qaude Hulbert). 

“Laughing Gas’* was possibly the best 
known of the Cicely Courtneidge sketches; 
“The Truth About Tristan” is a classic 
example of the classics interpreted, while 
‘“The German (k)mmissionaire Scene” is a 
masterpiece in linguistic confusion. If 
you’re in the right age group, you’ll enjoy 
them all over again. Incidentally, I’ve just 
noticed that this isn’t the same album as the 
EMI release under the same title and 
volume number. (W.N.W.) 

★ ★ ★ 

BRASS ON IVORY. Henry Mancini and Doc 

Severinsen. RCA Victor stereo LSP-4629. 

On this disc, Henry Mancini and Doc 
Severinsen — two musicians who have 
^own considerable talent in the past — 
team together to provide some of the most 
depressing “mood” music that I have heard 
in a long time. With their back^ound, one 
would expect some bright, gimmicky music 
with plenty of brass and bouncing piano. 
Instead they produce a mediocre mish¬ 
mash. Recording quality is good but the 
music? Forget it! (L.D.S.) 

★ ★ ★ 

THE PHASE 4 WORLD OF BURT 

BACHARACH. Ronnie Aldrich and his 

two pianos. Decca stereo SPA 193. 

Quite frankly, I find it hard to generate 
any enthusiasm for instrumental versions 
of Burt Bacharach tunes. Any charm that 
the vocal versions may have is removed so 
that you are left “music” for suj^rmarkets 
and department stores. Ronnie Aldrich 
could also have brought some originality to 
bear in his arrangements. 

Recording quality is standard except on 
the inner tracks where it becomes quite 
“edgy”. Surface noise is low. I will not bore 
you with a list of the tracks. Just think of the 
eleven most popular Bacharach tunes and 
you have it. (L.D.S.) 

★ ★ ★ 

BEACH PARTY 3. James Last Band. 

Polydor stereo 2371 288. 

Just why does James Last persist in using 
what was a great band to provide ac¬ 
companiment to what sounds like a half 
drunk and hoarse group of partygoers? All 
the persons who have listen^ to this album, 
young and old, agree that it is nowhere near 
the standard of his earlier records. Please, 
James, go back to your “Hammond a’gogo” 
style or something similar. (L.D.S.) 


Your Own 

PERSONAL 

“Loudspeakers” 



“—rated a Best Buy" 

Enjoy the very best 

STEREO 

REPRODUCTION 
With SENNHEISER 


HD 414 

STEREO HEADPHONES 

“Consumer Reports*' U.S.A. October 
1972, says:— 

“The top rated Sennheiser, listing at 
$U$37, was rated a Best Buy’* — 
“Best of the group in fidelity was the 
Sennheiser**. 


Living in a Flat or Home Unit? 

Then YOU need HD 414 


Own a car stereo player? 

Then YOU need HD 414 
(passengers ONLY, of course) 

Of if the family can’t stand the Stereo 
speaker volume? 

Then YOU need HD 414 
Better still . . . Sennheiser HD 414/S 
with Its own volume control unit. Then 
ALL the family can listen to stereo and 
adjust their own volume level as they 
please. 


Hear the HD 414 TODAY 

Available from Leading Hi-Fi 
Centres 

Trade Enquiries 






VIC.; 439-499 Victoria St., West 
Melbourne. Phone; 329-9633. 
N.S.W.; Sydney. Phone: 929-8066. 
W.A.; Perth. Phone: 49-4919. 
QLD.; L. E. BOUGHEN & CO., 
Auchenflower. Phone: 70-8097. 

TELEX: Melb. 31447. Sydney 21707 
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Enjoy top doss stereo 
reproduction with 
this simple 
amplifier kit 



Plessey Ducon Pty. Limited, Box 2, P.O. Villawood, N.S.W. 2163 
Telephone: 72 0133, Telex: 20384 


Here at last is the "do-it-yourself” stereo 
amplifier kit from Plessey Ducon. This is a simple 
and easy to assemble kit, capable of producing 
truly first class reproduction from a 3-3 watt RMS 
integrated circuit amplifier at a cost far below that 
of equivalent powered units. 

This kit comes complete with clearly 
defined assembly and testing instructions 
together with construction details for speaker 
housings, alternative input wiring for tape and 
radio and advice on how to choose your turntable, 
speakers and power transformer. 

This kit has been thoroughly tested and 
proved and contains only the best of local and 
imported professional quality components. 

Assemble and create your own means of 
music pleasure from a quality sound system that 


PLESSEY 


Ducon 



Melbourne: Zephyr Products Pty. Ltd. 56 7231. Adelaide: General 
Equipments Pty. Ltd. 63 4844. Brisbane: Douglas Electronics Pty. Ltd. 

97 8222. Perth: H. J. McQuillan Pty. Ltd. 21 4821. Everett Agency Pty. Ltd. 
8 4137. N.Z.: Henderson (N.Z.) 64 189. 

AC66 


94 


ELECTRONICS Australia, March. 1973 














VARIETY FARE . . . cont. 


FLATTOP GUITAR MAN. Danny Ross 

GNO GNP Crescendo GNPL 34654 

Stereo. Released by Festival. 

The straight, gimmick free guitar playing 
on this record is a treat to listen to and 
enjoy. All the tracks are given a country 
flavour, with a light rhythm backing that 
does not intrude. T^ere are twelve tracks in 
all, including Wildwood Flower — St Louis 
Blues — Soldiers Joy — Amazing Grace — 
Carroll County Blues — South — Big Beaver 
— When my blue moon turns to gold again. 

The lack of surface noise and the quality 
of the recording are exceptional. If you like 
guitar music with a country flavour, don’t 
miss this one. (N.J.M.) 

★ ★ ★ 

BEST OF TEX MORTON. Stereo, Calendar 

SR66-9795. 

Tex Morton shows something of his 
repetoire in this “Best Of” album — a 
mixture of recitation and song, mainly 
Australian but with a few spots from else¬ 
where: The Shooting Of Dan McGrew — 
Ballad Of Ned Kelly — Little Brown Jug — 
Sleepy Hollow — Disqualified Jockey — 
Young Pat Maloney — Cremation Of Dan 
McGee — End Of The Old Hobo’s Trail — 
The Cat Came Back — Tennessee Waltz — 
With My Stockwhip And Blanket — The 
Drover’s Wife. 

The recitations I can take but the rest of 
the material leaves me cold. But, if you like 
it, Tex Morton does it better than most, and 
it’s well recorded. It’s a matter of taste. 
(W.N.W.) 

★ ★ ★ 

VICTOR SILVESTER’S INVITATION. 

Strict tempo orchestra. Columbia stereo 

SOEX 9658. 

Those learning ballroom dancing should 
not miss this opportunity of obtaining a good 
disc of strict tempo dance tunes. Each tune 
is identified as a quickstep, slow foxtrot, 
waltz or whatever. Record quality is 
standard and the price is right at $2.99. 

Fourteen tunes are featured; Moonlight 
And Roses — My Blue Heaven — Love Is My 
Reason — Love Everlasting — Miss An- 
nabeUe Lee — Luna Rossa — Once In A 
While — Zing! Went The Strings Of My 
Heart — La Vie En Rose — The Very 
Thought Of You — September Song — You 
Couldn’t Be Cuter — Katrina — Un Peu 
D’Amour. (L.D.S.) 

★ ★ ★ 

UNFORGETTABLE. Songs by Nat King 

Cole. Capitol stereo SENC 9817. 

If ever an album was aptly named, it is 
this one. Even now, >\^en one thinks of 
“Mona Lisa” or “Red Sails in the Sunset” 
there is an automatic association with Nat 
King Cole. He was a man whose singing 
ability and personality transcended 
nationality, race, religion and even death. 

S^und quality on the record is good but the 
stereo spread is nominal only, l^e album is 
a bargain at $2.99. 

Besides the tunes mentioned above, there 
are eight others; Unforgettable — Portrait 


of Jennie — Lost April — Answer Me,. My 
Love — Too Young — I Love You — Pretend 
(you’re happy when you’re blue) — Make 
Her Mine. (L.D.S.). 

★ ★ ★ 

DANCE FLAMENCO. Concert Hall Syn¬ 
chro-stereo SVS 2769. 

Those who want a good disc of Flamenco 
dance music will find that this is a ftne 
example. The full atmosphere is there — 
two guitars backed by castanets, hand 
clapping, foot tapping and shouts from the 
audience. The recording quality is ex¬ 
ceptional and surface noise is low. It sets a 
good atmosphere for a party, or muted 
slightly, is fine for dining. 

There are fifteen tracks but we won’t list 
them as they are all in Spanish. The album 
is available only through the Concert Hall 
record club. (L.D.S.) 

★ ★ ★ 

ROMANTICA. Pepe JaramUlo with his 
Latin American Rhythm. Parlophone 
stereo SPMEO 9851. 

Fans of Latin American music will 
probably need little introduction to the 
pianist, Pepe Jaramillp. He has been part of 
the scene for very many years now. He 
plays the music “straight” with no gim¬ 
micks, almost “strict tempo” in fact. 

Originally recorded in 1961, the quality of 
this re-issue is good but not outstanding. 
Stereo spread is wide and even. At the price 
of $2.99 it is good buying for those wanti^ to 
dance or just listen in a quiet mood. 

Thirteen tracks are featured and the 
dance that can be done to each is listed; 
What A Difference A Day Made — A Woman 
In Ldve — Romantica — Pepe — Day In, 
Day Out — La Cumparsa — Delicado — 
Rico Vacilon — Come Closer To Me — Adios 
— Say Si Si — Carnival — Never On Sunday. 
(L.D.S.) 

★ ★ ★ 

PIANO TIME. Rick Stevens’ Piano and 
Rhythm. Karussel stereo 2495 032. 
Distributed by Phonogram Pty Ltd. 

“Just who is Rick Stevens?” you might 
ask. I cannot tell a lie. I’ve never heard of 
him. The sleeve notes are non-existent. 
What is important is that he puts out some 
very pleasant music which is great for 
dancing or dining. Recording quality is good 
and the price is $2.75. 

Twelve tracks are featured; It Might As 
Well Be Spring — My Funny Valentine — 
Cheek To Cheek — Serenata — Fly Me To 
The Moon — I Get A Kick Out Of You — The 
Second Time Around — Tenderly — The 
Shadow Of Your Smile — Autumn Leaves — 
I’ve Grown Accustomed To Her Face 
Misty. (L.D.S.) 

★ ★ ★ 

THE BEST OF FRANK IFIELD. Columbia 
stereo SOEX 9723. 

Most people will remember Frank Ifield 
by his most popular hit recorded in 1962 
titled “I remember you”. That is ap¬ 
propriate, isn’t it? Some of his other hits 
were “Say it isn’t so” and “Lovesick 
Blues”. This record is a re-issue and as such 
represents good value at $2.99. Record 
quality is good throughout. 

In addition to the titles mentioned above, 
there are eleven other tracks: She Taught 


HiFi 

EQUIPMENT 

you want to know . . . 

• HOW TO SELECT IH 

• WHAT TO PAY FOR IH 

• WHERE TO BUY IT? 

. . then you need the 
Electronics Australia 

HiFhSTEREO 

ANNUAL 


$2.00 plus postage 

USE THIS COUPON 



To: ELECTRONICS AUSTRALIA 

P.O. BOX 157 BEACONSFIELD 2015, 

AUSTRALIA 


Please send me. copies of the ”H1 Fi 

Stereo Annual" at $2.30 posted within 
Australia. $2.00 plus postage for overseas 
buyers (plus estimated for 13oz. posted 
weight). Please enclose only cheque, money 
order, Australian Postal Order etc. NOT CASH, 


NAME. 


ADDRESS 


POSTCODE 


A SPECIAL 25%. DISCOUNT Is available on 
single copy rate for bulk buyers of not less than 
12 copies to retailers, radio clubs, youth groups. 
Please enclose remittance with order Including 
estimated parcel postage or freight 
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Select 

Sonsui stereo 
omplfersfor... 

Superior design 



Sparkling perfornncnce 


When you’re considering the 
purchase of a complete new 
stereo system, the control 
amplifier is the key to the 
whole program. So it’s worthy 
of detailed analysis. 

There are six audibly 
superior control amplifiers in 
the Sansul range . . . from 
30 watts RMS to 100 watts 
RMS. All feature all-silicon 
transistor design — and 
distortion is considerably 
less with Sansul control 
amplifiers, as output stages 
are semi-complementary 
Darlington designs without 
input or output transformers. 
Transformers have always 
caused some distortion 
problems in amplifier design 
— but not with Sansul! 

The startling difference you 
will notice with any Sansul 
stereo amplifier is the tonal 


quality and the obvious 
dynamic range. In every price 
bracket your new Sansul 
amplifier sounds like a much 
more expensive unit. These 
are not idle words. In the 
review of the least expensive 
Sansul amplifier, the AU-101, 
a leading Australian journal 
said few amplifiers, 

regardless of price, give an 
overall test result as good as 
this”. Another review said . . . 
“. . . better than most other 
amplifiers at twice the price”. 
With those comments made 
about the AU-101 
(recommended price $149) 
can you imagine how effective 
the other models in the Sansul 
range are? With more power 
and, let’s face It, higher 
price tags? 

LeVs look at the complete 
Sansui stereo amplifier range: 



^ r '■ 




MODEL 

POWER RATING 
at 8 ohms. 

FREQUENCY RESPONSE 

REC. PRICE 

AU-101 

30 watts RMS 

20-60,000 Hz. It 2 dB. 

$149 

AU-505 

50 watts RMS 

20-60,000 Hz. ± 2 dB. 

$199 

AU-555A 

50 watts RMS 

20-40,000 Hz. ± 1 dB. 

$237 

AU-666 

70 watts RMS 

10-40,000 Hz. ±1 dB. 

$325 

AU-888 

90 watts RMS 

10-70,000 Hz. ±1 dB. 

$403 

AU-999 

100 watts RMS 

5-100,000 Hz. ±1 dB. 

$460 


IMPORTANT: All prices are recommended prices only. The actual cost can 
well be less — as trade-in valuations can make a world of difference. See 
your Bleakley Gray franchised dealer! 
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Sansui Distributors: Australia, excluding W.A.: 

Bleakly Gray Corporation 
Pty.Umited. 

Head Office: 28 Elizabeth St., Melbourne, Vic. Tel. 63 8101*. 
Telex 31904; Sydney Office: 177 Salisbury Rd., Camperdown, 
N.S.W. Tel. 519 5555*: Canberra Office: 25 Molonglo Mall. 
Fyshwick, A.C.T. Tel. 95 2144*; Adelaide Office: 301 South 
Terrace, Adelaide, S.A. Tel. 23 6219; Brisbane Office: 3 Prospect 
St., Bowen Hills, Old. Tel. 52 7333; Perth Office: 27 Oxford St., 
Leederville, W.A. Tel. 81 4988. INTERSTATE REPRESENTATIVES: 
N.T.: Pfitzner’s Music House. Smith Street, Darwin. Tel. 3801. 
Tas.: K. W. McCulloch Pty. Ltd., 57 George Street, Launceston. 
Tel. 2 5322. 

W.A. DISTRIBUTORS: 

Atkins Carlyle Limited, 1-9 Milligan St., Perth, 6000. Tel. 22 0191. 

Sansui equipment is manufactured by:— Sansul Electric Co. Ltd., 14*1, 2-chome, 
Izumi, Suginami-Ku, Tokyo, Japan. 
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Me How To Yodel — Confessin’ — Don’t 
Blame Me — The Wayward Wind — Just 
One More Chance — Nobody’s Darlin’ But 
Mine — Lucky Devil — That’s The Way It 
Goes — Up Up And Away — Paradise — 
Happy Go Lucky Me. (L.D.S.) 

Jazz and Rock. . . 

TOMMY. A & M Ode Records stereo SP 

99001. 

When Pete Townshend of the Who wrote 
j this rock opera he didn’t appear to have live 
1 performance in mind. There was an at- 
: tempt to stage it in Sydney but Tommy 
j seems to be the property of the recorded art 
! form. The idea is such that it requires 
I imagination, not representation, to get it 
j across. 

i This is the second recording of Tommy. 

I The first was by the Who. This one is by the 
Who. plus the London Symphony. We hear 
all sorts of impressive guests such as 
Richard Harris as the doctor, Merry 
Clayton as the Acid Queen, Ringo Starr as 
Uncle Ernie and Rod Stewart as a local lad. 
Who members Townshend and Roger 
Daltrey are heard as the narrator and as 
Tommy. 

There are two LPs in the set, plus a 
splendid colour book giving all of the words. 

I liked the original record of a few years 
ago very much and when I opened this lush 
package I was afraid that I would reject it. 

I Its excellent sound and strong spirit soon 
I captivated me. (G.W.) 

I ★ ★ ★ 

COUNTRY RADIO LIVE. Infinity stereo 

INL 34726. 

This is the group’s second LP. It was 
recorded before an audience at TCS sound 
studios, Melbourne and was engineered and 
remixed by John French, 
j The group had an introspective day on the 
sound of it and are too withdrawn. Greg 
Quill has a soft, plaintive voice which is 
quite attractive but the music needs more of 
a boost. 

Quill on guitar and Chris Blanchflower on 
mouth organ are still the mainstays of the 
I group, with Kerryn Tolhurst on lead guitar, 

I John Dubois bass, Tony Bolton drums and 
I John Bird pianos. 

I “Silver Spurs” and “Terry’s Tune” are 
i the best songs on the disc. (G.W.) 

★ ★ ★ 

SOMETIME IN NEW YORK CITY. John 

and Yoko Lennon. Apple stereo PCSO 

7161. 

Yoko has stopped screaming and John is 
becoming more of a rock troubador on this 
disc. He runs the risk of becoming a John 
May all-type bore. The songs are starting to 
get a sameness about them. There are two 
records in the set, one with the Plastic Ono 
group, now called Elephant’s Memory and 
the other a recording of a jam session with 
Frank Zappa and the Mothers of Invention. 

Yoko sings in a straighter style, like a 
down the line chick rock singer and more 
musical than before. Lennon doesn’t have a 
tune on this set equal to others he has 
produced. “Woman is the Nigger of the 
World” is the most effective track, with 
“Attica State” coming next. (G.W.) 


PIRANA II. Harvest stereo SHVL 609. 

Pirana is one of the groups playing in 
Australia which seem to be getting through 
to a distinctive sound which reflects the 
landscape. There are times when their 
music has more in common with con¬ 
temporary straight music than with 
American rock. 

“Thinking Of You” and “I’ve Seen Sad 
Days” seem to evoke the strange quality of 
the Australian environment. 

Members of Pirana are Keith Greig, Tony 
Hamilton, Graeme Thomson and Jim 
Yonge. Martin Benge recorded them at 
EMI in Sydney. (G.W.) 

★ ★ ★ 

COUNT BASIE SUPER CHIEF. CBS mon 2 
BP 220097. 

Such is the nature of jazz that recordings 
like these made 30 years ago still command 
outstanding attention. They are the first 
recordings of the Basie band, made between 
1936 and 1942. 

They aren’t the usual sides which most 
collectors already have. The producer of the 
album has taken the trouble to seek out 
masters which aren’t usually heard. 

Lester Young’s “Oh, Lady Be Good” is 
heard. He is the band’s most inspired 
soloist. Basie’s economical style paved the 
way for later rock instrumentation. Busk 
(Hayton, Herschel Evans and Benny Morton 
play with their usual muscle. The recor¬ 
dings have tremendous power and spirit. 
(G.W.) ® 


FET-TYPE Ail TRANSISTORIZED. UGH 
SENSITMTY ELECTRONIC 
VaT'OHM METER _ 


^TRIO 


MODEL VT- 

Thls Is a new FET-type, electronic Volt-Ohm Meter equipped with a 
••Memory" circuit which will prove to be an indispensable asset on any 
electronic production line, service bench or educational facility because of 
its wide versatility, ease of operation and efficient panel layout. 
All-transistorized for instant voltage and ohm value readings and compact 
portability. It boasts exceptionally high sensitivity for accurate 
measurements. A special feature of this advanced multimeter is a built-in 
••Memory" circuit which memorizes measured values temporarily for 
instant recall reference of the user. 


SPECIAL FEATURES 

1. High sensitivity for wide-range voltage measurements. 

2. All transistorized (FET) type circuitry for compact, lightweight utility. 

3. Neat, efficient panel layout. 

4. Powered by four (UM-3) batteries for portability. 

Batteries service one month of continuous use. 

5. ••Memory" circuit stores measured value for Instant recall reference after 
completion of measurement. 

6. Measures AC voltages with frequencies range from 15 Hz to 5 MHz. 

7. Taut-band suspension type meter, ruggedly constructed both electrically 
and mechanically, for dependable, accurate readings at all times. 

RARA/METERS 

PTY. LTD. 


SYDNEY 43-6577 • MELB 90-7444 • ADEL 51-6718 
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The turntable houses a full 12", 2.9 lb die case 
platter that helps (juarantee a rumble bettei than 
A/ (IB and a Ireriuency response of 20 25,000 

Hz. Speeds are 33'A, 45 R.P.M. 

T he tonearm alone is worthy of praise. This is a 
statically balanced tubular type housing a moving 
magnetic cartridge and fitted with a diamond 
stylus. 

So at a recommended retail of $114.95 the 
SAP 829 must be value, from NATIONAL the 
greatest name in electronics. 


From NAl lONAL a piofessi(jnal slerec.) iumt<ibl( 
called SAP 829 that must be (ixcell(Mit value. 


This |)rccision b(.*lt diivc urnt is t)oweied by a 
4-()ole synchronous induction motor giving a wow 
and flutter of less than 0.08% (WRMS). 

Advanced features include anti-skat mg device, tind 
a stylus pressuK? adjustment from 1.8 to 2.5giams. 

Additiouril fijalure is the Auto Siriit/Auto Stop 
all<.)wing you to enjoy a fully autom.itic 
performance. Of couisci manual opeialion is alsc.) 
includ(KL 


Just sligtTtly ahead of our time 


anh*ed and .scrrvieed iu ro.ss Australia by HACO 


I siockist c.in ,i tiinhcr cabincit with perspex lid as an optional extra, 


Yoiii NATIONAL 
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PRODUCT REVIEWS 
AND RELEASES 


Sansui four-channel receiver 

For the nnan who has plenty of money and the desire to obtain a ''state of the 
art" 4-channel sound system, here is the Sansui QR 4500 stereo receiver. It 
has 4 channels, comprehensive decoder and synthesizer circuitry and a high 
performance AM tuner. 


harmonic distortion is rated at 0.5pc up to 
and including maximum power. 

For 8-ohm loads we were able to duplicate 
the power specification exactly. For 4-ohm 
loads we obtained 45 watts continuous at the 
onset of clipping for one channel, decreas¬ 
ing to 36 watts per channel with 4 channels 
driven. Distortion was a maximum of 0.4pc 
at full- power into 4-ohm loads and 
decreased at lesser powers. 

Signal to noise ratios for the high level 
inputs such as auxiliary was -69dB with 
respect to 25 watts into 8-ohms which is good. 
For magnetic cartridge inputs it was not so 
good at -50dB. This could well be improved, 
bearing in mind that it is degraded when the 
synthesizer decoder function is in use. 

Strangely enough, the frequency response 
of the rear channels was wider than the 
front channels. Front was 20 to 35kHz ±dB; 



Large is the word for the Sansui QR 4500; 
it measures 20% x 12% x 6% inches (w x d x 
h) or 528 X 318 x 172mm and it weighs 411bs 
(18.6kg). Front panel finish is scratch-grain 
silver and the case is oiled teak. It has an 
extensive array of controls and similarly 
impressive number of input and output 
connectors on the rear panel. 

Basically, the QR 4500 can be considered 
as a unit having four identical power am¬ 
plifiers, a high-quality AM tuner, an FM 
tuner (of little interest to Australian pur¬ 
chasers) and most of the decoding and 
synthesizing facilities of the Sansui QS-1 
four channel synthesizer. 

Thus it has a Mode selector switch with 
cryptic labels such as Normal, Right 
Quarter turn. Half turn and Left Quarter 
turn. These just indicate that you can rotate 
the sound field produced from the four loud¬ 
speakers by 90 or 180 . Similarly, it has a 
Synthesizer / Decoder switch labelled 2CH, 
Concert Hall-1, Concert Hall-2 and Surround 
Decoder. These refer to the various four 
channel sound fields available. The “2CH” 
designation refers not to the Sydney radio 
station but normal two-channel stereo 
reproduction. In the “2CH” mode the QR 
4500 can be used as a high power twin 
channel amplifier driving up to four sets of 
loudspeakers — each channel has a choice 
of two sets of loudspeakers. 

There are no less than three balance 
controls: Front balance, rear balance and 
Front / Rear balance. These are slider 
potentiometers. There are two headphone 
sockets. One can listen with a pair of stereo 
headphones to the front or rear channels or 
use a pair of four-channel headphones and 
listen to the lot. 

When tuning to AM or FM broadcasts, the 
normally dark dial scale lights up in green 
to reveal the FM and AM calibrations and 
the tuning meter. The tuning knob is very 
smooth and is flywheel assisted. 

Space does not permit a detailed 
description of all the control and input and 
output facilities. Suffice to say that the QR- 
4500 appears to be very well thought out to 
provide the maximum flexibility in its 
facilities. We would suggest, however, that 
the indexing marks on the knobs should be 
more visible so that their setting can be 
seen at a glance. In addition, the volume 
control should be more easily identifiable — 
it is all too easy to grab the wrong knob! 

Another small criticism concerns the three 
tape monitor push-buttons ; there is a choice 
between two stereo tape decks and a four 
channel tape deck. Pressing one knob 


should cancel the others, but on the unit 
reviewed this did not happen. 

Inside the QR 4500, its circuitry is very 
tidily laid out on two levels. The upper level 
accommodates the tuner printed boards 
while the lower level accommodates the 
boards for preamplifiers, tone controls, 
synthesizer and decoder and power am¬ 
plifiers. At the rear of the chassis is the 
large power transformer and filter 
components for the various supply rails. 

Much of the amplifier circuitry of the QR 
4500 is quite conventional. For example the 
tone control stages are the Baxandall 
negative feed-back type and the output 
stages, which are identical, are quasi¬ 
complementary. The loudspeakers are 
capacitively coupled to the amplifiers. 

In use, we found the AM tuner very quiet 
and pleasant to operate. While it is not a 
wideband unit, the very clean signal it 
produces enables some treble boost to be 
applied to give good quality sound. It picks 
up its signal via a clip-in ferrite rod aerial 
on the rear of the case. 

Under normal stereo listening conditions 
the unit performs pretty much like any 
other high quality amplifier: quiet at 
normal control settings and with plenty of 
power reserves. All controls work smoothly 
and progressively. With the decoder cir¬ 
cuitry in action, the (^R 4500 can produce an 
almost endless variety of effects which, 
although they may cause much argument 
among the four channel pundits, are 
pleasant to listen to. 

Like the physical size of the QR 4500, its 
power output ratings are generous: 27 
watts continuous into 8-ohm loads with 4 
channels driven; 38 watts continuous into 4- 
ohm loads under the same conditions. Total 


Rear was 15 to 50kHz +ldB. This is probably 
explained by the fact that the tone controls 
do not operate on the rear channels. 

Stability of the front channels with 
capacitances shunting the load was good. At 
the rear, not so good; capacitances between 
0.5 and luF caused severe ringing on square 
wave signals. This perhaps suggests that 
the frequency response of the rear channels 
should be tailored to match those at the 
front. 

Summing up, the QR4500 must be rated as 
a well presented product combining a lot of 
facilities and performance in the one 
package. The recommended retail price is 
$788, including sales tax. 

The Sansui QR 4500 is distributed in 
Australia by Bleakley Gray Corporation 
Pty Ltd, 28 Elizabeth Street, Melbourne. 
(L.D.S.) 


Extra long Mini-hook 



This new "X-L" Mini-hook comes in 10 
colours, costs $1.30 plus tax, and is idea! for 
tests in confined spaces. From General 
Electronic Services, 114 Alexander St, 
Crows Nest 2065. 
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HAM 

RADIO SUPPLIERS 

MAIL ORDER SPECIALISTS 
*323 Elizabeth Street, Melbourne 
(2 doors from Little Lonsdale Street) 


electronic 
kits for 
beginners 

POPULAR IMPORTED ELECTRONIC 
KITS, NO SOLDERING, EASY TO 
ASSEMBLE, BATTERY OPERATED, 
SAFE, SUIT ALL AGES - 
CHILDREN & ADULTS, BOARD 
TYPE CONSTRUCTION WITH EASY 
TO FOLLOW INSTRUCTIONS THAT 
MAKE THEM IDEAL GIFTS. 

CRYSTAL RADIO KIT No. 
28207, tunes AM .broadcast band, 
simple 1 hour construction, no 
batteries, ideal for beginner, $4.25 
post and pack .50c 

AM TUNER AMPLIFIER KIT 
No. 28241, build your own 3 
transistor tuner and amplifier, all 
parts transistors, tuning gang, 
transformers, speaker etc. $12.50 
p.p. .75c 

10 PROJECT ELECTRONIC KIT, 
NO.28202, 10 working projects, 
SOLAR battery, builds radios, 
oscillators, signal generators, all 
solid state. $7.50 p.p. .75c 

15 project electronic kit 

No.1544, learn electronics with 
each project. Build these, morse 
code oscillator, radios, alarms, 
sirens etc. $9.90 p.p. .85c 

IC-20 20 PROJECT 

ELECTRONIC KIT, learn about 
intergrated circuits with this 
educational kit, 20 workinq 
projects including intergrated 
circuit. $11.90 p.p. .95c 

50 PROJECT KIT No.28201 
DELUXE MODEL, 50 working 
projects, educational entertaining, 
all solid state, includes everything, 
nothing to buy, constructed in 
hardwood case, panel meter, 
radios, amplifiers, burglar alarms, 
tachometer, test equipment, good 
value — $19.50 p.p. $1.20 

DELUXE 150 ELECTRONIC 
PROJECT KIT using Intergrated 
circuits. Contains ail parts for 150 
different working projects 
including I.C. diode & transistor 
radio, electronic switches, relays, 
alarms, test equipment, etc, etc. 
Very good value. Prices $30.95, 
p.p. 95c. 


NEW PRODUCTS 



Sony receivers, recorder: 1973 models 


Jacoby Kempthorne have announced 
details of new Sony transistorised portable 
receivers to be promoted during the current 
year on the Australian market. 

There are two AM-only portables, both 
featuring drum type tuning dials and a 
matching drum type indicator coupled to 
the volume knob, ^th operate from three 
“C” type cells carried internally, or from 
an external plug-in AC mains supply. 

Model TR8050, while readily portable, is 
styled more with a view to household use, 
with tuning and volume knobs on the side of 
the case. Available power output is 1.2 
watts. 

With model TR6400, the emphasis is on 
personal portable styling, with front tuning 
and volume control provisions integrated 
with the drum scales. 

Quite different styling is featured in two 
other models, as pictured, both having 
straightline tuning dials. The 6R-16B (left) 
provides AM broadcast and short-wave 
coverage (3-12MHz) while model 6F-16W 
(right) covers the AM broadcast band and 
the international FM band (88-108MHz). 

TTie most elaborate of the new Sony 
receivers is the TR-1001, which has a 
medium-wave and three short-wave bands, 
battery or in-built AC supply, a tuning 
meter, 4-inch loudspeaker and modern. 


slide type controls. 

The other product pictured is Sony's new 
TC-66 cassette-corder. It features bat¬ 
tery/AC operation, an in-built electret 
microphone, automatic recording level 
control and automatic transport shut-off. 

The new range will be available through 
all normal Sony outlets. (Distributors: 
Jacoby Kempthorne, 469-475 Kent St, 
Sydney, and other capitals). 


Singer Programmable RFi Meter 


The Singer NM-37 / 57 is a programmable 
test receiver for electromagnetic and radio 
frequency interference measurenients. The 
first of a series of such instruments 
designed to conform to MIL standards 461A 
and 826A for automatic and semi-automatic 
testing, it covers the range 30-1000 MHz in 8 
bands. 

Sensitivity, spurious response rejection, 
VSWR, gain flatness and direct peak 
measurement accuracy are all claimed to 
be significantly better than existing in¬ 
struments. Signal level range is from O.luV 
to IV, or a total of 140dB, with a meter scale 
range of 60dB. Three switched bandwidths 
are provided, lOkHz, lOOkHz and IMHz. 
Detector functions are FI, QP, DP and 
slideback peak, the latter having hold times 
of 50ms, 300ms and 3 sec. Input impedance 



is 50 ohms with a VSWR less than 1.5:1. 

Programmable functions include band 
selection, tuning, detector function and 
bandwidtli. 

Enquiries to DC Electronics Pty Ltd, 32 
Smith St, Collingwood, Vic 3066. 
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NEW PRODUCTS 


Compact Mini-Lab from BWD 

The compact bench-top cabinet of BWD Electronics' 603 Minilab houses a 
function generator with sine, square and triangular output, a power amplifier 
that doubles as a bipolar power supply, an operational amplifier, two 15V / 1A 
variable supplies, a 200V/30mA supply and a 12.6V centre-tapped AC 
supply. 


The 603 Minilab nmatches the rest of the 
wide range of Australian made instruments 
from BWD, in the excellent finish and 
design characteristic of their manufacture. 
Dimensions overall are 420mm wide, 21mm 
high and 290mm deep with a pale grey front 
panel surrounded by an extruded frame. 
Top and bottom covers are made of vinyl 
covered aluminium in a dark grey grained 
finish. These are readily removed for any 
service and reveal an interior layout where 
accessibility is a prime virtue, with most of 


may be varied from IV to 15V at lA. The two 
supplies being of opposite polarity, up to 30 
volts may be obtained. 

High voltage requirements are provided 
for with a 0-200volt regulated variable 
supply with a current limit of 20mA, low 
noise and ripple and 1% change with 10% 
mains change or full load current change. 
Two 6.3V AC windings provide filament 
supply for valve experiments. 

The instruction book packed with each 
instrument carries full circuit diagrams 


The BWD 603 combines 
function generator, power 
supply and op amp 
functions in a compact 
case. 



RADIO DESPATCH 

SERVICE 


THE INDEPENDENT WHOLESALER 

869 George Street Sydney 
Telephone211 0816,211 0191 

Radio and Electrical Distributors 

• Open 

Saturday mornings e Agents for 
lamps 

Condor 

SPECIALS 


HEWLETT PACKARD LED'S 

DISPLAYS 


PER 100 

EACH 

5082-4403 LED $99.00 

$126 

5082-4440 LED $65.55 

94c 

5082-4484 LED 

58c 

5082-7300 Display $1242.00 

$15.01 

5082-7302 Display $1242.00 

$15.01 

DIODES 

EACH 

5082-2800 Hot Carrier 

$1.14 

MR7516A100PIV 

77c 

MR7546A 400 PIV 

n.06 

IN34A(OA91) 

20c 

IN4148(IN914) 

33c 

EM404 IA 400 PIV 

29c 

DIACS /TRIADS 


V413DIAC 

50c 

40583 DIAC 

71c 

TC1102 TRIAC6A400V 

$2.45 

TCI 103 TRIAC10A 400V 

$2.99 

40669 TRIAC6A 400V 

$2.82 

ASK FOR OUR FREE SEMICONDUCTOR 
PRICE LIST. Please er\close postage 25c. 

ALL PRICES NETT. 



the smaller components mounted on two 
main glass-epoxy printed wiring boards. 
The designers have an obvious thought for 
safety with all the recommendations of the 
Electricity Authorities on mains wiring 
being carried out to the letter. 

The instrument has been designed with an 
obvious eye to the educational field as well 
as the research and development 
laboratory. The function generator covers 
the range from O.OlHz to IMHz with a 
sinewave distortion level less than Ipc over 
the range lOHz to 50kHz, with an output 
voltage of lOV p-p on open circuit and 5V p-p 
with a load of 600 ohms. The output of the 
generator may be amplitude or frequency 
modulated by means of an external lOV p-p 
signal applied to the appropriate front panel 
terminal. The mark-space ratio of the 
square wave is variable over a 10-1 ratio up 
to lOOkHz and all outputs may be offset by 
up to plus or minus 5 volts by means of front 
panel controls. The power amplifier can 
deliver 7 watts into a load of 8 ohms with a 
substantially flat response to 20kHz, or with 
a flick of the switch it may be used as a 
bipolar power supply, continuously variable 
from 15Volts negative to 15V positive with a 
maximum current rating of 1 amp. 

The operational amplifier has a voltage 
gain variable up to 100 times, with a 
frequency response from DC to 40 kHz, 
depending on the gain setting. Both in¬ 
verting and non-inverting inputs are 
available, with a slewing rate of 0.5V usee 
at unity gain. Two variable power supplies 
with a common point which may be floated 
up to 200 V from ground are provided. Each 


and parts list together with information on 
the wide range of applications for each 
section of the Minilab. There are also 
illustrations of possible interconnections for 
demonstration purposes. 

When checked out in our laboratory, the 
603 Minilab easily met or exceeded the 
specifications laid down by the manufac¬ 


turer. The high quality components used 
throughout should ensure a long trouble free 
use in development laboratories or 
educational institutions, where it’s multiple 
uses should make it a valuable acquisition. 

The 603 Minilab is obtainable from BWD 
Electronics Pty Ltd, 331-333 Burke Road, 
Gardiner 3146 or 127 Blues Point Road, 
North Sydney 2060. (N.J.M.) 


\ HHHIHHIHHHWinRMMi ' 
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soldering 


Buy a SCOPE and join 
the club of satisfied 
USERS—you need not 
keep it a secret, others 
don’t. That’s why SCOPE 
IS KNOWN AT ALL THE 
BEST PLACES —in the 
tool kit, on the bench, in 
the boot, on the kitchen 
table, in the garage, on 
the service truck, in the 
engine room, even on the 
roof.. .Wherever SCOPE 
goes it gives you the best 
service—and a host of 
satisfied users will agree 
it is the QUICKEST, the 
EASIEST, the SAFEST 
...THE BEST OF ALL 
SOLDERING IRONS. 


ECONOMICAL 

Consumes current only 
whilst in use. Scope 
performs all the functions 
of other irons from 40 to 
150 Watts. (Miniscope— 
up to 75 Watts). 

FAST 

Fast heating due to the 
unique replaceable 
carbon element. Only 5 to 
6 seconds’ initial heating 
up time from cold, then 
practically instantaneous. 


VERSATILE 

Copes with all soldering 
jobs—from miniature 
components to large 
solder lugs. Temperature 
control at your finger tips. 
Heat only when, where 
and as much as needed. 

SAFE 

Low voltage operation. 
Scope irons operate from 
2.5V to 6V. 

For your complete protec¬ 
tion and the satisfactory 
operation of your Scope 
iron, demand and useTHE 
APPROVED SCOPE 
natronic 

TRANSFORMER which 
incorporates a specially 
designed ELECTRO¬ 
STATIC SHIELD. 



‘Approved by electricity 
authorities APR. 

No. N/360/6894-5 


irons 

CONVENIENT 

Ideal for those almost 
inaccessible spots. No • 
burning of adjacent 
insulation. 

LIGHT WEIGHT 
Scope De Luxe weighs 
only 31/2 ozs. 

Miniscope 1% ozs. 



All irons are supplied 
complete with a spare tip 
and two elements and 
suitably packed for 
presentation as a gift. 
SPARE PARTS 
No expensive resistance 
wire heating elements to 
replace. Maintenance 
without special tools. 
Spare tips, carbon 
elements and other parts 
readily available from 
your Scope Distributor. 
Scope products are 
available from all major 
electrical wholesalers 
and Hardware Stores 
throughout Australia and 
from H. W. Clarke, 
Wellington and Auckland, 
New Zealand. 


SCOPE MEANS A LIFETIME OF SATISFACTION 



IRH Components Pty. Limited 


THE CRESCENT, KINGSGROVE, N.S.W. 2208. PHONE: 50-0111 


74 RAGLAN ST, PRESTON, VIC. 3072. PHONE: 44-5021 


Interstate Agents 
HOB. TAS. 342811 
LAUN. TAS. 22844 
PERTH W.A. 82271 
ADEL. S.A. 231971 
BRIS. OLD. 211933 
New Zealand 
H. W. CLARKE 
(N.Z.) LTD. 


THE COMPONENT DIVISION 
OP IRH INDUSTRIES LIMITED 


I Please Post free SCOPE literature 

I 

I NAME . 

j ADDRESS . 

I . 

i CITY . POSTCODE 



I 

I 

I 

I 

I 

I 

J 


Solar cell kits 
for experimenters 

Dick Smith Electronics have supplies of a 
useful kit of differing types of photovoltaic 
and photoconductive cells designed for 
experimental and educational use at a price 
below that of the individual cells. The actual 
cells supplied with each kit vary but all 
present good value. The review kit had 
three selenium cells, two cadmium sulphide 
cells, one small silicon cell and a twelve cell 
silicon solar battery! 

The kit provides an interesting com¬ 
parison between the relative efficiencies of 
silicon and selenium as converters of light 



into electric power. The small silicon cell, 
with an active area of 6 x 5mm, produced a 
short circuit current of 8 mA, with an open 
circuit voltage of 530m V whilst the selenium 
cell with an active area of 35 x 13mm gave a 
short circuit current of 1.5mA with an open 
circuit voltage of 310mV. We tried the 
“Solar Pac’’ battery on a nine transistor 
pocket radio in Sydney’s smog-attenuated 
sunlight with good results, the battery 
producing an on-load voltage of 5.3V. This 
would be quite enough to produce a 
satisfactory level of performance in a quiet 
area. 

Each kit is supplied in a neat plastic case 
fitted with a foam insert for transit 
protection. Instructions supplied are fairly 
brief, being in the form of a small booklet 
and two duplicated sheets, but are sufficient 
to lead the experimenter on the way to a 
number of useful applications of photocells. 

One warning we must make concerns the 
very sketchy reference of connecting one of 
the cadmium sulphide cells to a mains 
supply of 117 volts. This may be quite 
satisfactory on US supply mains but to 
attempt to do the same thing under local 
conditions without adequate precautions 
could be risky to both experimenter and 
equipment. 

To summarise, a very useful kit for the 
experimenter, and one which represents 
good value for money at the price. 

The kits are available from Dick Smith 
Wholesale Company, 162 Pacific Highway, 
Grore Hill 2065, phone 439-5311. The price is 
$10.95 plus 30c packing and postage. 
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LEDs, photodiodes from Plessey 

The wide range of light emitting diodes, numerical readouts and photo¬ 
sensitive devices manufactured by Oki Electric of Japan is now available In 
Australia from the Professional Components division of Plessey Ducon. 


Oki Electric produce a very wide range of 
opto electronic components, including 
photoresistive and photovoltaic diodes, 
phototransistors, LED indicators, LED 
numerical and alphanumeric readouts, 
optical couplers and photosensing arrays. 
There are a variety of products in each of 
these categories, offering the designer a 
broad range to select from. All are 
available on short delivery times, at prices 
which make them highly competitive. 

The range of LED indicators includes 
infra-red, red and green emitting devices. A 
total of twelve devices include miniature 
and sub-miniature packages, with output 
brightness up to 500 foot-lamberts. 

There are four LED numeric readout 
displays, with characters ranging from 
1mm to 6mm high. All feature a red output 
peaking at 6600A, and a brightness of 200 f-1. 
Also available is a 5 x 7 dot matrix alpha¬ 
numeric display device, with a character 
height of 4.8mm. 

Of interest to calculator, clock and in¬ 
strument designers will be the OAN 103-4R, 
a numeric readout array which provides 
four digits of 5.6mm height in a standard 24- 
pin DIL package. The device is designed for 
direct drive from ICs, and may be used in 
multiples for display of large numbers. 

A further product of interest is the OC22 
optical coupler, which combines an infrared 
LED with a phototransistor for fast 



coupling combined with electrical isolation 
(IM min). The device uses a modified TO-18 
case. 

The picture above shows a selection of 
LEDs together with an OAN 105 numeric 
readout, whose characters are 2.8mm high. 
Full specifications and applications 
literature is available for the Oki range of 
optoelectronic devices, to assist the circuit 
and systems designer. 

Enquiries to the Professional Components 
division, Plessey Ducon Pty Ltd, PO Box 2, 
Villawood, NSW 2163. 


UNITED TRADE 
SALES P/L 

280 LONSDALE ST., MELBOURNE, 3000 
PHONE 663-3815 (Opposite Myers) 

CASSETTE TAPEMEADS. Transistor, mono at 
$1.50 ea. P ' P. 15 cents. 

UHER TAPE RECORDER MOTORS AND 
TRANSISTORISED MOTOR CONTROL 
MODULES. $5.50 the pair. 75 cents P P. 
HEADPHONES LOW IMPEDANCE. New $1.50 
P ' P. 50 cents. 

POWER TRANSFORMERS — BRAND NEW. 

Primary 230 Volt AC-Sec. 26-0-26 volts 280 ma- 
Sec No. 2 90 volts. Size 2 ’/‘»" x‘2" x7'8". Only $1.50 
ea. P'' P. 50 cents. 

PIANO KEY SWITCHES. 6 keys, 4 sections with 
6 changeovers, $1.00 ea. P ' P 40 cents. 

SILICON DIODES. 100 P.I.V.-145amps. $4.5J ea. 
P ^ P 40 cents. 

PHONE JACKS 3.5 and 2.5mm 10 cents ea. 
P ' post 6 cents. 

COMPUTER BOARDS. Size 1. Contains 4-0c45, 
glass encapsulated. 2 min. toroids. 10 diodes 
$1.00 ea P P 20 cents. Size 2. Average 10 
Transistors, 30 diodes, resistors and capacitors. 
All components have long leads. $2.50 ea. P P. 
40 cents. 

RECORD PLAYER MOTORS — c/w speed 
control. 6v — $1.00 each. 9v $3.50 each; Plus 40c. 
P/ P. 

PUSH BUTTON CAR RADIO TUNERS — 
BROADCAST c/w coils. $5.00 each plus 50c 
P/ P. 

MULTIMETERS —Sens. DC Sens. AC PRICE C- 
1000 1,000 0 / V 1,000 0 ^ V $6.75 CT500 P 20,000 
0 / V 10,000 0 ' V $18.75 AS 

100 D / P 100,000 0 / V 10,000 o ' v $34.50 Add 60 
cents for pack / post 

WIDMAIER SWITCHES. 2 sets, change over 
contacts. $2.00 each, p/ P 20 cents. 

2 SB407 TRANSISTORS — 30 watt. $1.25 each 
plus 20c P / P. 

ALL PRICESSUBJECTTO 
ALTERATION WITHOUT NOTICE 

Wanted to buy - Test Equipment, Transmitters, 
Receivers, etc. 


BILL SUMMONS ... A Tribute 

It is with considerable regret that we 
report the death of Mr Bill Summons, 
well-known “Electronics Australia” 
advertising representative. Bill died on 
January 25 after an illness lasting 
several weeks. 

While still a teenager, forty-seven 
years ago. Bill joined an advertising 
team which later became part of our 
parent company. At the time, wireless 
shops were opening up all over Sydney, 
and quite early in his career Bill found 
himself involved with these and 
associated firms, booking space and 
handling their advertising copy. 

During 1942 6, Bill served in the 
AMF. On his return to civilian life, he 
joined the staff of “Radio and Hob¬ 
bies”, and stayed with the journal as it 
evolved into “Electronics Australia”. 
Over the years he made many friends 
around the industry, particularly 
among the “old-timers”, and people 
engaged in selling electronic com¬ 
ponents. 

Also among his friends are those who 
have worked with him through the 
years; colleagues who regarded him as 
a quiet and unassuming man dedicated 
to the job in hand. 

Sadly, Bill Summons is no longer 
with us. He is survived by his wife, and 
a son who is currently completing a 
degree course at university. To them 
we extend our sincere sympathy. 
(WNW, SS, JR) _ 


THE rustnak 

PRIVATE EYE 

Rustrak Miniature Recorders 63' chart roil — one month's 
chart voltage, current, power, supply at 1” per hour, 
temperature, pressure, strain. Portable or for panel mounting 
events; or virtually any para- as a system component, 
meter that can be converted Accuracy ±VA of full scale, 
into an electrical signal. Only 5|'' high, 3|'' wide, 4^” 

Inkless, drywriting, rectilinear deep. Weighs 3^ lbs. 
recording with wide range of Combine any two functions on 
sensitivities, writing and chart one chart in our new Dual 300 
speeds. 

Quick, easy chart review and 
re-wind. Sliding access window. 

Rugged die-cast aluminium case 
in epoxy suede-Irke charcoal 
gray finish. 


Model 288 


TECNICO ELECTRONICS 




Premier Street, Marrickville, N.S.W. 2204. Tel. 550411 
2 High Street, Northcote, Vic. 3070. Tei. 4899322 
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I^^lthbugii^ it’s only two years since the very first Silcron turntable^ was released, tl^ economical and^ndise-ifree bdj 
i^'drivM turntable'has captured a substantial parentage of the j Australian hi-fi ma^et|^The original Silcron Mk.ili, 


?^|c^tdnveh turntable has captured a substantial percentage of the Australian hi-fi market;^^The original SiH^ron Mk. Illy 
-> appeals to the hi-fi enthusiast who, demands perfection yet is cost-conscious; withPut .doubt it is the finest, tiirntabie 

|^^availabie.at the price. ^ 

t LiKe ail "engineers who ar#aiso perfectionists, the designers of the originai Silcron turntabte^have TeCogni^^^ 

; ■ ^ for a deluxe model. And we' release the new^ Silcron iMk. IV “Isophonic” Series, it combing ai I the proven^ 

p attributes of the Mk. Ilf witiiTnew design and engineering features which make it the most oirfstan 

:l2 avaiiabie in Austraiia today v ., no other turntabie offers as much performance for reiativeiy iowxost^ ^ 


FEATURES OF THE SILCRON TURNTABLES:— 



ASK FOR A DEMONSTRATION! 

See your franchised Bleakley Gray dealer. You’ll find it costs very little to step up to Silcron! 


Service facilities and spares are available in all states, if ever required. 

Australian National Distributors: 

Bleakley Gray Corporation Pty.Limited. 

Head Office: 28 Elizabeth St., Melbourne, Vic. Tel. 63 8101* Telex: 31904 Adelaide Office: 301 South Terrace, Adelaide, S.A. Tel. 23 6219 
Sydney Office: 177 Salisbury Rd., Camperdown, N.S.W. Tel. 519 5555. Brisbane Office: 3 Prospect St., Bowen Hills, Old. Tel. 52 7333 
Canberra Office: 25 Molonglo Mall, Fyshwick, A.C.T. Tel. 95 2144* Perth Office: 27 Oxford St., Leederville, W.A. Tel. 81 4988 

INTERSTATE REPRESENTATIVES: N.T.: Pfitzner’s Music House, Smith Street, Darwin. Tel. 3801. Tas.: K. W. McCulloch Pty. Ltd., 57 George Street, Launceston. Tel 2 5322. 


SILCRON MK. IV “ISOPHONIC” SERIES. 

• New sealed 8 pole 750 r.p.m. synchronous motor. 

• Belt drive . . . noise-free. 

• Wow and flutter — less than 0.04%. 

• Lightning fast speed change. 

• Two speeds — SSVa and 45 r.p.m. 

• Dynamically balanced cast aluminium turntable 
platter. 

• Four times the power of the Mk. III. 

• New centre bearing shaft assembly. 

• Acoustically insulated turntable platter and pick-up 
assembly which eliminates acoustic feedback. 

• Tone arm tracking is constant. 

• New vibration absorbent anti-static mat. 


Note: Dustproof perspex covers and spring mounted timber bases are available for both Silcron models. 


SILCRON MK. III. 

• Sealed 12 pole synchronous motor. 

• Belt drive . . . noise-free. 

• Wow and flutter — less than 0.04%. 

• Lightning fast speed change. 

• Two speeds — 33V3 and 45 r.p.m. 

• Dynamically balanced cast aluminium turntable 
platter. 

• Only 3 moving parts. 

G Anti-static mat at no extra cost. 

• Height above motor board — 2". 

• Precision engineering throughout. 


CHOICE OF MODELS — SILCRON MK. IV 

# Basic turntable, unmounted. 

• With professional quality tone arm. 

# With attractive oiled teak base. 

• With professional tone arm and attractive oiled teak base. 


CHOICE OF MODELS — SILCRON MK. III. 


Basic turntable, only, unmounted. 

With motor board and timber base. 

With independently sprung motor board, dustproof pers¬ 
pex cover, professional tone arm and magnetic stereo 
cartridge. 
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[jJEW PRODUCES 


Cassette decks 
feature Dolby 

Three new "National" stereo cassette 
tape decks released by Haco 
Distributing Agencies all feature the 
Dolby noise reduction system. 

The model RS-263US is the lowest cost 
unit, retailing for around $249. It has a 
frequency response of 20Hz — 15kHz, auto¬ 
stop. provision for chromium oxide tape, 
and “memory rewind”. The last-named is a 
feature whereby the deck will rewind 
automatically to a point on the tape set by 
the counter. The unit features twin level 
meters and slider level controls. 

Model RS-271US is similar, but offers 
separate input and output level controls 
(rotary), and a hot pressed ferrite (HPF) 
head in addition to the other features. 
Overall signal to noise ratio is 55dB with the 
Dolby system operative. The VU meters are 
also larger for better readability. 
Recommended retail price is $319. 

Highest priced model is the RS-276US, 
which offers two motors with one driving 
the capstan directly. Transport functions 
are controlled by pushbuttons and solenoids 
to give feather-touch operation, and the unit 
features an HPF head with a 10-year 
guarantee. 

Enquiries to Haco Distributing Agencies 
Pty Ltd at 57-69 Anzac Pde, Kensington, 
NSW 2033, or to hifi stockists. 


DVOM KIT OFFER 

Fairchild Australia s offer of a special price for 
the DVOM semiconductor kit is strictly limited, 
so get in early! 


LINE TRANSFORMER 
FOR AUDIO MIXERS 

Ferguson Transformers are marketing 
this audio matching transformer, type OPT 
552, which has been designed to match from 
a 75-ohm solid state amplifier output to a 
75. 300 or 600 ohm line. Maximum level is 
30dBm, ringing frequency IMHz and the 



response is flat within IdB from 30Hz to 
30kHz when loaded. Distortion at 24dBm is 
less than Ipc. 

Intended for mixers and other 
professional audio applications, the unit 
costs $6.72. 

Ferguson Transformers Pty Ltd, 331 High 
Street, Chatswood, NSW 2067. 


HIGH-SPEED COUNTERS 

Motorola Semiconductor Products have 
announced two new high speed counters to 
join the MECL 10,000 logic series. They are 
the MC10136, a universal hexa-decimal 
up down counter and the MC10137, a 
universal BCD decade up down counter. 
They are designed for use in high speed 
central processors, minicomputers, digital 
communication equipment and in¬ 
struments. The devices are packaged in a 16 
pin black ceramic DIL case. 

Motorola Semiconductor Products, 37-43 
Regent St, Crows Nest 2065. 




Introducing 
Elcoma Brief 


a new publication sheet containing: 

• New product announcements 

• Technical information 

• Commercial comment 

• Application notes 

To receive your free regular mailing, 
please write on your Company 
letterhead to ELCOMA, 

P.O. Box 50, Lane Cove, 

N.S.W. 2066. 

ELCOM 

ELECTRONIC COMPONENTS AND MATERIALS 
DIVISION OF PHILIPS INDUSTRIES LIMITED 
Sydney Melbourne Brisbane Adelaide Perth Canberra 



A collection of "Electronics Australia" makes an 
ideal reference library, and now with these new, 
elegant binders you can turn your copies of 
"Electronics Australia" into a permanent library 
that will be a handsome addition to your book¬ 
shelf. Holds six current issues, size 11" x8". 



$2.50 lor one, or 
$4i50, for two 


MAIL THIS COUPON TODAY 
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portable... 

with leather carrying case incorporating 
space for test leads 

laboratory... 

with large storage compartment for 
accessories 


or panel... 


mounted for installation in automatic testing and 
logging systems (3 Instruments can be mounted in 
a 19" X 8i" standard rack panel) 


AN _ _ ELECTRONIC 

I^OITlrir K THERMOMETERS 

give fast response readings from —200° C to +1800°C 


Both routine and precision temperature measurements can be 
made accurateiy and reiiabiy over a \«ide range by fuliy inter¬ 
changeable Comark electronic thermometers. Comark Series 
1600 instruments measure directly from all commonly used types 
of thermocouples—scanning up to nine inputs. 

Four ranges of instruments are available with each range having 
three groups: 

1. One control, simple operation, wide range measurement 
to ± 2 % ± 1°C accuracy 

2. Measures in lOO'C steps over long effective scale length 
with accuracy of ± 0.1% ± 2°C 

3. Measures in 10®C steps over very long effective scale 
length with accuracy of ± 0.1% ± .5®C 

A special instrument is available for use in the clothing industry 
measuring the temperature of presses used for bonding fusible 
interlinings—just one of the many special applications for 
Comark thermometers. Further information and informative 
literature is available on request. 


Australian Representatives: 


JACOBY# 

MiTCHELL 


SYDNEY . 

MELBOURNE 
ADELAIDE ... 
BRISBANE ... 
PERTH . 


630 7400 
41 7551 
93 61 17 
52 8266 
28 5725 


JIVI/70-71 
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NEW PRODUCTS 


HIGH POWER 400MHZ 
TRANSISTOR FAMILY 

Varian, through their affiliate. Communications 
Transistor Corp, have announced a range of RF power 
transistors, to work from a 28V supply with a power 
capability of 75W over the range from 200MHz to 
500MHz. 



The devices are capable of class A,AB,B or C 
operation in narrow or broadband operation with a 
wide safety margin. An alternate 75W transistor is 
available for high power CWor pulsed operation, or for 
linear operation. 

Varian, 38 Oxley St Crows Nest 2065. 


PAGING SYSTEM 

A new long range paging system, designed to work 
within the framework of existing Pye VHF mobile 
systems has been released by Pye Telecom¬ 
munications of Cambridge, UK. The very compact 
unit, measuring only 120 x 48 x 21mm, is powered by 2 
mercury cells which give approximately 9 weeks of 
normal use. As part of the I^ecall selective calling 
system which gives a choice of 960 receivers, the Pager 
has a range in favourable open areas of 20-30 miles. It 
can also be used to alert users of mobile equipped 
vehicles to return to their car for a message. 

Philips Telecommunications Manufacturing Co, 7 
Clarinda Rd, Clayton 3168. 


SIGNAL GENERATOR 



DC Industries have released a new frequency locked 
signal generator. made by the Singer Company in USA. 
The 6201 covers the range from OlkHz to 1024 MHz with 
a six digit counter display of frequency. The output is 
continuously variable from 2.2V down to 0.01 
microvolt. Metering facilities are provided for output 
and internal AM and external FM and the unit may be 
used as a counter for external signals in the range 
lOOHz to lOMHz. 

DC Electronics, 32 Smith St Collingwood 3066. 


PEOPLE IN INDUSTRY 

A number of staff appointments have been made by 
Tecnico Electronics brought about by the acquisition of 
a number of new agencies. 

In Melbourne Jim Carmichael has been promoted to 
sales supervisor of the components division. Brian 
Digby and Stephen Gregory have joined the com¬ 
ponents and instruments division respectively as sales 
representatives. 

In Sydney, Paul Twigg has joined the instrument 
division and Roy O’Meara has joined the components 
selling team. 

Following the recent death of Mr C. J. Stephens, IRH 
Industries have appointed Mr L. W. Port BE, as 
chairman of the company. A consulting engineer and 
Sydney University graduate, Mr Port has bwn on the 
board for some years. 





TRANSISTOR TESTER 



GO QUADRAPHONIC 


With every PLAYMASTER 136, 138, 132 and 
MUSICOLOUR II kit purchased by the end of 
March — a FREE DECODER UNIT in kit form 
that will allow you to enjoy the pleasures of 4 - 
channel reproduction by adding a new dimension 
to your existing equipment and record library. 
Full instructions supplied. 



PLAYMASTER 136 AMP 


Described Dec. 72 E.A. This unit has 
professional specifications along with facilities 
that are associated with a $500 Amplifier. 13W 
RMS per channel. Less than .5%distortion at all 
levels, etc. 

Complete kit now available with all new and 
guaranteed parts 

SPECIAL KIT PRICE: $62.00 (Reg. Post $2.00) 
($55.00 if Fairchild special offer transistors not 
included) Optional: Ready built teak cabinet. 
$7.00 (Post 75c). 



PLAYMASTER 138 TUNER 


High quality AM 
broadcast tuner as 
described Dec. 72 ? 

E.A. Wide band, ‘ 
high sensitivity, 
excellent selectivity | 
and S/ N ratio. ^ 

Complete with tuning indicator and sensitivity 
switching. Our kit is complete to last item and we 
can guarantee that it will meet the specifications 
as listed in E.A. 

SPECIAL KIT PRICE: $62.00 (Reg. post $2.00) 
Optional teak cabinet $6.00 (Post 75c) 


GDI KIT MUSICOLOUR II 



$14.50 

A very useful 
piece of Test 
equipment. 
Tests Trans¬ 
istors, diodes, 
Fets, etc. etc. 
Our Kit com 
plete including 
battery $14.50 
post 75c. 


$21.50 


Post $1.00 
Described Aug 70 E.A. Will 
greatly improve overall per¬ 
formance of any I2v. Car either 
Neg. or Pos. earth. Kit complete in 
every detail in a diecast Box. 
Transformer has secondary Pre¬ 
wound. 



49.50 

Post $1.00 


New updated lights display as per 
Dec. 71 E.A. Can handle lOOOW on 
each on 3 channels. Quality Kit. 
ALL TOP GRADE PARTS. 

Wired & Tested $59.50. 


E.A. 160 COMMUNICATIONS 
RECEIVER 



Professional unit capable of 
receiving S.S.B. CW & AM. 

Special Features include 
R.F. Tuning, B.F.O., Amplified A.G.C., S Meter 
Fine Tuning, Audio Section employs TAA 300 1C 
Frequency coverage is 0.5 •26MHZ. Mains 
operated with zener protection. ALL NEW 
PARTS and per Parts list in publication. Reprint 
of the articles available on request. 

SPECIAL PRICE: $07 9Q Post $2.00 


MINIATURE HI-SPEED DRILL 


Unique miniature 
hand held power 
drill for the hobbyist ^ 
and technician. 

Capable of 9,000 
RPM with limitless 
uses. 2 power 
ratings available. 

As official 
distributors for 
N.S.W, Vic., Qld., 
wholesale prices. 

RELIANT STANDARD $12.70 (Post $1.00) 
TITAN SUPER $17.50 (Post $1.00) TRADE 
ENQUIRIES WELCOME. 
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MELBOURNE 


Yes, our 1973 expansion programme has already commenced with the opening of 
our new Melbourne Branch. Centrally located at the sparkling new RICHMOND 
SHOPPING CENTRE, the big walk around self-serve showroom is fully air- 
conditioned. Besides components, we have on display a big range of Hi-Fi 
equipment. Cali at: 

GALLERY LEVEL, 271 BRIDGE STREET, RICHMOND 

• Car parking on site • Transport to the door 

• Melbourne's best prices • Dynamic team is headed by Bruce Down. 


kitsets aust. pty. ltd. 


NATIONAL MAIL ORDER DEPT, 

PO. BOX 176, DEE WHY, N.S.W. 2099 

SYDNEY SALES DEPT: 230 Sussex Street, PHONE: 29-1006. 

NORTHSIDE SALES DEPT: 2/21 Oaks Avenue, Dee Why. PHONE: 982-5571. 
BRISBANE SALES DEPT: 293 St. Paul's Terrace, Fortitude Valley. 

PHONE: 52-8391. 

MELBOURNE SALES DEPT: 271 Bridge Street, Richmond. 


E CANBERRA DISTRIBUTOR: 


NEWCASTLE DISTRIBUTOR: 


Electro Pak, 5 Gareema Arcade. 

Varcoe Bennett, 2 Third Avenue, Lambton North, 


24 HOUR PHONE SERVICE: Sydney 982 5571 (Area code 02) 

Phone the above number ANY time, ANY day to receive prompt 
P.M.G. C.O.D. mail service. Your requirements are as close as your 
phone._ _ 
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PHOTOMULTIPLIER POWER SUPPLY 


A new stabilised continuously variable power supply unit for use with photomultiplier tubes in 
any application. Designated Type PM25A, it provides 100V to 2500V at up to 5mA and features 
automatic overload current limiting, ensuring a fast response time and freedom from high vol¬ 
tage switch-on transients. 

Output voltage adjustment is made by a 12 position switch and a multiturn potentiometer pro¬ 
vides fine adjustment to within 1 Volt. With this arrangement output voltage can be reset in 
seconds, facilitating experiments and accurate tube gain adjustments. 

The supply weighs only 8 lbs. and is housed in a compact attractive case. 


FEATURES: 

• Output: 100 to 2500 Volts up to 5mA, reversible polarity. 

• Overload: Auto reset current limit. Overload indication. 

• Load Regulation: lOppm from no load to full load. 

• Temperature Coefficient: 100ppm/°c 

• Dimensions: S’/a" x 5" x 9" Weight — 8 lbs. 

• Meter: 2.75" scale. 

• Resetability: Within 1 Volt. 

E.M.I. (Australia) Limited, 

Commercial & Advanced Electronics Division, 
14 Parramatta Road, 

HOMEBUSH. N.S.W.2140. Tel.: 76 0411 
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World radio, TV 

\ 

1973 WORLD RADIO AND TELEVISION 
HANDBOOK, 27th Edition. Edited by 
J. M. Frost. Published by World Radio 
and Television Handbook Co Ltd, 
Soliljevej 44, 2650 Hvidovre, Denmark. 

The rapid expansion of radio and 
television in the less developed countries is 
reflected in the 1973 Handbook which is 
bigger than ever and for the first time 
reaches 400 pages. There is a marked 
reduction in advertisements to make way 
for this increased information. 

The new edition follows the set pattern of 
listing radio and television stations 
geographically apd also by frequency, 
which makes it easy to cross check in¬ 
formation. Under the geographical listing 
the details concerning each country include 
time reference to GMT and complete details 
on all stations including call, frequency, 
power, full address, the name of station 
personalities and information on the 
verification policy of the station, etc. 

As one who has used the World Radio 
Handbook from its very first edition and 


LARGEST RANGE IN 

AUSTRALIA OF 


ELECTRONIC 


AND RADIO BOOKS 

Mai! order available, prompt 

attention. See below for 

this 

month's new publications. 

New Integrated Circuit Pocket 

Book. 

R. G. Hibberd 

$8.30 

Radio Data Reference Book. 

G. R. Jessop 

$3.90 

Audio Amplifiers. 

T. R. Davies 

$1.90 

Simple Short Wave Receivers. 

F. A. Baldwin 

$2.80 

Transistor Pocket Book. 

R. G. Hibberd 

$4.25 

Phillips 1972 Pocket Book 

$2.00 

How To Build Speaker Enclosures 

by A. Baomaieff &■ Don Davis 

$4.30 

R.C.A. Solid State Hobby Circuits 

Manual 

$3.00 

Add 45c for postage 


AAcGILLS 


Authorised Newsagency Pty Ltd 

187 Elizabeth Street 


MELBOURNE VIC3000, Phone 60 1475 


conscious of what the radio world was like 
before 1946 when such a publication was not 
available, I admire the publisher for 
tackling the mammoth job of sifting 
through the information each year to make 
the publication as correct as possible. 

As well as the station details there are 
numerous articles with titles such as 
Broadcasts in English, DX Programs, 
Esperanto Programs, International 
Broadcasting Organisations, Stations in 
International Waters, Reception Conditions 
in 1973, Religious Broadcasting 
Organisations, Radio Receivers 
Throughout the World Shown with Totals by 
Country, Solar Activity 1973, Standard 
Frequency and Time Signal Stations, World 
Time in all Countries and many other 
features. 

The 1973 World Radio and Television 
Handbook is available from book stores in 
Australia, and in New Zealand from the sole 
Agent, Arthur Cushen, 212 Earn Street, 
Invercargill. A free brochure is available on 
request. (A.C.) 


PAL colour TV 

THE MAZDA BOOK OF PAL RECEIVER 
SERVICING, by D. J. Seal. Published by 
Thorn Radio Valves and Tubes Ltd, and 
W. Foulsham and Co Ltd, London. Hard 
covers 235 x 155mm, 275pp, freely 

illustrated in full colour. Recommended 
retail price in Australia 19.00. 

The author, D. J. Seal is Senior Lecturer 
of Guildford County Technical College, and 
the book certainly bears the stamp of a 
writer well versed in the practical aspects 
of television servicing. 

It is assumed that the prospective reader 
will already have a good knowledge of 
monochrome receiver techniques and 
Chapter 1 therefore seeks only to outline the 
extra circuitry which is to be expected in a 
PAL colour receiver. 

Chapters which follow are: Installing A 
Colour Receiver — Colour Test Equipment 
— The RF And Luminance Circuits — The 
Chrominance Circuits — The Shadow Mask 
Tube And Components — Time Bases And 
Associated Circuits. There are three ap¬ 
pendices, a general index and a faults in¬ 
dex. 

Rather than adopt a purely general ap¬ 
proach, the author has used two popular 
British receivers to illustrate what he has to 
say, one a hybrid design, the other fully 
Solid state. Reference is made also to full- 
scale PAL designs and to others which may 
yet appear on the British (and Australian) 
market of simplified (PAL-S) design. The 
differences between British and Australian 
standards are not great enough to com¬ 
promise the text significantly. 

The book contains some typical circuitry, 
but not enough to satisfy the would-be 
designer of a colour receiver. What it does 


NEW BOOKS 


JUST A FEW OF THE THOUSANDS 
ALWAYS IN STOCK. CALL IN OR WRITE 
GIVING YOUR REQUIREMENTS. AH books 
rovlewed in "Electronics'* can be ordered 
from us. 

A.R.R.L. RADIO AMATEUR'S HANDBOOK 
1972 $6.95 

R.S.G.B. RADIO COMMUNICATION HAND¬ 
BOOK $13.76 

A.R.R.L. ANTENNA BOOK $4.35 

RADIOS, ELECTRONIC LABORATORY HAND- 
BOOK SCROGGIE. New 8th Edition $15.00 
A.R.R.L. RADIO AMATEUR'S V.H.F. 

MANUAL $4.35 

amateur RADIO TECHNIQUES —Pat Hawker 
(RSGB) $6.05 


TRANSISTOR EQUIVALENTS 
American & Japanese 


European, 


$3.00 


HOW TO BUILD SPEAKER ENCLOSURES 
(Howard Sams) $3.95 

PAL RECEIVER SERVICING by D. J. Seal — A 
new book! Profusely illustrated in coiour, highly 
recommended! $11.90 

REFERENCE DATA FOR RADIO ENGINEERS 
5/e(I.T.T.) $25.00 

SYLVANIA TECHNICAL MANUAL — Receiving 
Tubes/ Picture Tubes and Semiconductors $5.15 
TV SERVICING GUIDE Arranged by Trouble 
Symptoms — Deane & Young. Our best 
seller! $4.00 

BASIC TELEVISION — Technical Press, Three 
volumes In one — Just out! $11.45 

COLOUR TV SERVICING —Gordon King $14.85 
COLOUR TV THEORY — Hutson. Highly 
recommended! $10.80 

HI-FI AIHD TAPE RECORDER HANDBOOK — 
King $6.80 

ELECTRIC GUITAR AMPLIFIER HAND¬ 
BOOK $5.45 

TRANSISTOR AUDIO & RADIO CIRCUITS, 
Genuine Mullard circuits $3.50 

PIN POINT TRANSISTOR TROUBLES IN 
TWELVE MINUTES $7.35 

SOLID STATE PROJECTS FOR THE EX¬ 
PERIMENTER Green $5.20 

general electric semiconductor 

DATA BOOK $8.75 

GENERAL ELECTRIC TRANSISTOR 
MANUAL $3.60 

GENERAL ELECTRICS.C.R.MANUAL $4.65 
R.C.A. TRANSISTORS THYRISTORS & 

DIODES $3.75 

R.C.A. SOLID STATE POWER CIRCUITS $8.50 
FAIRCHILD SEMICONDUCTOR T.T.L. DATA 
BOOK $7.50 

FAIRCHILD LINEAR INTEGRATED CIRCUITS 
DATA CATALOG $3.50 

MAIL ORDERS BY RETURN . . . PLEASE 
ADD 50c per parcel postage (VIcJ 70c per 
parcel Interstate. 

TECHNICAL BOOK & 
MAGAZINE CO. 

295-299 Swanston St 
MELBOURNE 3000. 


Ph.663 3951 


Ph. 663 2849 


contain, however, is a wealth of clearly 
written and well illustrated material on the 
setting up of a colour receiver, and on the 
symptoms and faults which have to be 
recognised by the colour TV serviceman. In 
short, it’s a book that can be highly com¬ 
mended to a serviceman who wants to in¬ 
vest some time now preparing for the fast- 
approaching future. 

The book is distributed in Australia by 
Thorn Electrical Industries Aust Pty Ltd, 
123-131 Bamfield Rd, West Heidelberg, Vic 
3081. (W.N.W.) 

B.XTTKRY BROCHURE: Of particular interest to 
readers in the electronic industry should be, an 
Abridged Mallory Battery catalogue and design aid, 
covering mercury, alkaline and silver oxide types. 
Available from the Industrial & Medical Hectronic 
Ci)mpany, 6th floor 288 Little Cbllins St, Melbourne 
3000. 
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INDEX TO VOLUME 34 - April 1972 to March 1973 


General Features 


Preparing for colour — Colour TV 

and you. Apr 6 

Sony colour video-cassettes. Apr 7 

Foolproof braking. Apr 9 

Trafhc speed meter uses passive 

optical system.Apr 11 

The Robots are coming.Apr 12 

Transistors give 140W at 80MHz. Apr 49 

Inventions for the blind. May 12 

Home video replay and colour TV. May 14 

Local semiconductor breakthrough. May 17 

Laser light lifts glass. May 31 

The fascinating *DX hobby. May 44 

Directory of DX receivers. May 48 

T-Vasis — Landing aid. May 58 

The story of the BBC’s external 

engineering service. Jun 10 

Centre Industries making GE diodes. Jun 15 

Original “atom smasher’’’ is retired. Jun 22 

Nuclear medicine and the Gamma camera Jun 50 

Sony: research makes the difference. Jul 14 

Radiovision recreated...Jul 19 

India’s new radiotelescope. Jul 21 

Superconducting motors. Jul 22 

Ultrasonic probe aids museum research.. Jul 27 

The highest frequency ever measured.... Jul 47 

Overland Telegraph.. Aug 10 

Supercold power cable. Aug 13 

Japanese industry gears for 

the future. Aug 14 

Time code aids deaf viewers. Aug 21 

India’s TV industry. Aug 24 

Consumer Electronics Show report. Sep 14 

Life in a computerised environment. Sep 16 

Hybrid computer for classrooms. Sep 18 

Four-channel disc developments. Sep 23 

A chat with Ray Dolby. Oct 12 

Research into electronic beam welding. Oct 17 

Automatic fingerprint recognition. Oct 20 

That annoying hum and what to do 

about it. Oct 28 

Video LP disc uses laser pickup. Nov 14 

Adrian Ettlinger on Automated TV 

stations. Nov 17 

FM broadcasting — at last!. Nov 21 

Electronic eaves dropping: are lasers 

the answer?. Nov 31 

Japan’s computer industry. Dec 10 

Historic receiver recreated 
for museum. Dec 17 


Radio amateurs save lives. Dec 18 

Electronics in India. Dec 21 

We try the colour VCR system. Dec 25 

Controlling a complex air 

conditioning system. Dec 29 

Teaching computers face a test. Dec 43 

Canada’s electronic sackbut. Dec 45 

FM — what it will mean to you... Dec 71 

Hi-Fi compatibility problems. Dec 49 

New varicap diode developed by 

Varian. Dec 68 

Magnetic Bubbles. Jan 12 

Optics measure high voltage.. Jan 18 

BBC golden jubilee. Jan 20 

Radiosondes monitor the weather. Jan 23 

Heat-shrinkable tubing. Jan 24 

Cablevision: the Greenwich experiment.. Jan 29 

CFL: better loudsp^ker cones. Jan 54 

Fairchild now making TO-92 

transistors here. Feb 12 

Automation in Japan — special report... Feb 18 

Liquid crystal displays. Feb 22 

New Motorola Prom; “just that 

bit better’’. Feb 40 

Bending light around comers March 18 

Filming on location March 20 

Philip’s Hendon March 22 


Theory 


The Sony Trinitron colour TV tube. Apr 22 

Home study course 12 

Building simple receivers.Apr 78 

4-chann^l discs. . May 24 

Microwaves for amateurs Part 1. May 53 

Home study course 13 

Building more complex receivers.May 73 

4-channel discs Part 2. Jun 24 

Microwaves for amateurs Part 2. Jun 56 

Home study course 14 

Power supplies. Jun 69 

Microwaves for radio amateurs Part 3... Jul 58 

Home Study Course 15 

More basic concepts. Jul 73 

Microwaves for radio amateurs Part 4... Aug 52 

Home study course 16 

Receiver alignment. Aug 73 

Surface waves measured. Sep 21 

Electronic reverberation.Sep 53 


Microwaves for radio amateurs Part 5... Sep 57 
Home study course 17 

Making a superhet receiver. Sep 69 

Electronic Reverberation Part 2. Oct 46 

Microwaves for radio amateurs Part 6... Oct 61 

Home study course 18 

Test and measuring instruments. Oct 71 

Home study course 19 

The electronics serviceman. Nov 79 

Home study course 20 

Audio equipment and techniques. Dec 89 

Home study course 20 cont. 

Audio equipment and techniques. Jan 67 

Home study course 21 

Stereo sound reproduction. Feb 69 

Home Study Course 22 

Amateur Radio Stations. Mar 69 


Elementary Electronics 


Experimenting with an IC.Apr 78 

An Electroscope. May 80 

A three channel mixer. Jun 80 

Photographer’s test meter.Jul 78 

A combination lock.Aug 80 

A safety plug.Sep 78 

Multivibrators. Oct 80 

Multivibrators continued.Nov 86 

Simple binary counter.Dec 97 

Decimal decoder.. Jan 76 

Simple power supplies.Feb 76 

Voltage Regulated Power Supplies March 77 


Forum 

Curses . . . they’ve done the impossible.. Apr 51 


Building your own colour TV. May 61 

Aging and musical enjoyment; Receiving 

licences.Jun 60 

More on colour television receivers.Jul 66 

Mains voltage knows no favourites. Aug 62 

More on artificial reverberation. Sep 45 

Projects, Copyright and patents. Oct 53 

When power output exceeds power 

input.Nov 59 

From the “roaring twenties’’ to 
roaring VW’s. Dec 75 


Constructional Articles 


Easily built receiver / tuneable IF— _Apr 

Sound triggered Photo Flash.Apr 

A horn-loaded loudspeaker system. Apr 

The Tucker-Tin Mark 2 Part 3.Apr 

TV sync and pattern generator Part 1.May 

Take 20 components.May 

Microwaves for the amateur Part 1.May 

Regulated Variable Supply using new IC. 

Magnetic Tape Bulk Eraser.Jun 

TV sync and pattern generator Part 2.Jun 

PA amplifier / mixer features power IC. 
Microwaves for Radio Amateurs Part 2. 

High linearity AC Millivoltmeter.Jul 

Further thoughts on automotive 

voltage regulators.Jul 

Improving thermal stability of the 

Audio-Mate.Jul 

Added versatility for the EA 130 

Receiver. Jul 

Simple shorted turns tester. Jul 

Improved transmission line enclosure 

for loudspeakers. Jul 

Vertical aerial for 14 MHz. Jul 

Take 20 Simple three transistor receiver.. Jul 
Microwaves for Radio Amateurs Part 3.. 

Digital AF white noise generator.Jul 

Solid-state 52MHz Converter. Aug 

Take. 20 Components. Aug 

Control centre for amateurs. Aug 

Multi-band vertical aerials.Aug 

Microwaves for radio amateurs Part 4... 

Low cost compact loudspeaker system... 


. Apr 

18 

2 / SW 62 

Apr 

38 

3/EF/ 11 

Apr 

43 

l/SE/29 

Apr 

54 

2/TR/52 

.May 

32 

7/RO/ 49 

May 

39 


May 

53 

8 / DT 54 

Jun 

30 

2/PS/ 28 

Jun 

32 

1/ MS/ 8 

Jun 

36 

7 / RO / 50 

Jun 

42 

1 / PA / 29 

Jun 

56 

8/DT/55 

Jul 

29 

7 / MO / 40 

Jul 

32 

3 /MS/34 

Jul 

35 

1 MA 49 

Jul 

36 

2 SW / 63 

Jul 

43 

7 - MS/6 

Jul 

49 

1 / SE / 30 

Jul 

53 

2/AE/25 

Jul 

57 

4/TR/ 35 

Jul 

58 

8/DT /56 

Jul 

63 

7/ N/6 

Aug 

26 

3/CV/8 

Aug 

31 


Aug 

36 

l/M/14 

Aug 

42 

2/AE/26 

Aug 

52 

8/DT/57 

Aug 

58 

1 / SE / 31 
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Low-cost utility PA amplifier. 

Novel power supply series modulator.. 
Microwaves for radio amateurs Part 5. 

Guitar amplifier using power IC. 

An electronic “steam whistle’’. 

200MHz scaler for digital counters. 

Simple logic probe using LEDs. 

Microwaves for radio amateurs Part 6. 
Extra channels for your stereo system. 
Convert your RC bridge to measure 

inductance. 

Electronic crash cymbal. 

Loudspeaker enclosures fcH* halls, 

churches.^. 

New way to photo^tch printed boards.. 

Quartz crystal oscillator circuits. 

Auxiliary lighting for cars. 

New high performance stereo amplifier. 

Insulation and earth lead tester. 

High quality AM broadcast tuner. 

Simple power supplies for digital ICs... 

Digital VOM uses LSI and LEDs. 

2-metre portable FM transmitter. 

Low cost varactor tripler for 1296MHz... 

High performance amplifier Part 2. 

High quality AM tuner-receiver. 

30W loudspeaker System for guitars. 

Building our new (hgital VOM. 

2-metre FM transceiver Part 2. 

“Chuffer” sound unit for model trains.. 

New Low Cost Digital Logic Trainer . 

Experimental AM tuner using a. 

Low cost Stereo in new economy pack. 

A 2-Metre Portable FM Transceiver Part 3 
R-egulated 30V lA supply 
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8/ DT 58 

.. Oct 

22 

1 / GA / 19 
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.. Oct 
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.. Nov 
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34 
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71 

3/MS/37 
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32 

l/SA/39 

Dec 

46 

2/MS/24 


52 

2/TU/33 

. Dec 

62 

2/PS/29 


32 
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40 

3/TC/8 

.. Jan 

49 

2/TR/ 53 
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50 

l/SA/40 

..Feb 

26 

5/MTR/l 

.. Feb 

32 

l/SE/32 

.. Feb 

34 

7/M/43 

Feb 

45 
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• Feb 

54 

3/MS/38 
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26 
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33 
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Over-reacting has scuttled many 

a case. Jan 56 

Record reviewers — infallible or 

insidious?.Feb 59 

Gentlemen; Please choose your Seconds. Mar 57 

Circuit and Design Ideas 


Balanced input stage and DC 

millivoltmeter.Apr 69 

Simultaneous Generator Geerator for 52-54 and 

144-146MHZ.. . Apr 69 

Tone control amplifier. Apr 69 

Spewh bandwidth compression.Apr 71 

An interesting bracket problem. Apr 71 

Reaction testing game. Apr 71 

Simple FETT dipper. May 69 

Terminating coax cables. May 69 

Audio oscillator uses two ICs. May 69 

A two-way mobile tuning aid.May 71 

A simple short wave converter. Jun 65 

Diode probe electronic thermometer. Jun 65 

Silicon diode sweep generator.Jun 65 

Signal injector uses IC.Jun 67 

Applications for relay reeds.Jun 67 

Automatic stop for Labcraft turntable.... Jul 69 

Wide band for playmaster 131 IC tuner... Jul 69 

Simple signalling device. Jul 71 

New dial arrangement for Playmaster 

123 tuner. Jul 71 

Economical 455kHz block filter.Jul 71 

Linear amplifier tuning for 21 

and 28MHz. Aug 69 

24 volt relays on 12 volt supplies.Aug 69 

Ekronomical Quadraphonic adaptor.Aug 69 

An analog Rhythm generator. Aug 71 

A simple 144MHz converter.Sep 65 

Many uses for PVC sleeving.Sep 65 

Crystal-controlled Gate dip meter.Sep 65 

Printed board etching hint.Sep 67 

Economy high power 2^ner diode.Sep 67 

Versatile electronic timer.Oct 67 

Modification to single channel organs.Oct 67 

The Wadley loop for VHF. Oct 67 

An oscilloscope calibrator.Oct 69 

Linear sawtooth oscillator. Oct 69 

The peg antennameter. Nov 75 

Linear scale Ohm meter.Nov 75 

Slow turn-on protects power supply.Nov 77 

Testing low voltage electrolytics.Nov 77 

Rectifiers to adjust Zener voltages. Nov 77 

VXO — the poor man’s synthesizer.Dec 85 

Aerial attenuator helps receiver 

performance. Dec 85 

Diodes replace thermionic rectifiers. Dec 87 

Novel alarm device. Dec 87 

Scan tuning with sawtooth generator. Dec 87 

Shorted turns tester.Jan 61 

Novel drive source for Musicolour.Jan 61 

Simple audio oscillator.Jan 63 

Inertia operated switch. Jan 63 

Modulator for dip oscillator.Jan 63 

Phased vertical antennas. Feb 65 

Decision maker. Feb 65 

Temperature sensitive capacitor.Feb 67 

uA791 monolithic operational 

amplifier. Feb 67 

Constant impedance potentiometer. Feb 67 

Logic Probe . March 63 

Capacitance Meter .March 63 

Modified Ratio Detector. March 67 

NBFM Deviation. March 67 

A possible TVl cure . March 67 


Lists 

Heat shrinkable plastic tubing. Jan 27 

Australian Broadcast stations. Jan ill 

New Zealand Broadcast stations.Jan 113 

Australian television stations. Feb 111 

New Zealand television stations. Feb 113 


Regular Features 

News highlights 
Record reviews ~ Classical 
Record reviews — Devotional, 
popular, jazz, rock 
Books and literature 
Amateur band news and notes 
Listening to the world 
Answers to correspondents 
Marketplace 
Index to advertisers 
Notes and errata 



Electronics pays welL 
But hcnv do I get info h? 


British Institute of Careers will 
switch you onto a great career. 


Maybe you’ve always leaned towards a career in 
electronics. You know the rewards are high. 

But you’ve never known how to go about it-where to get 
the specialised knowledge and expert qualifications 
necessary? British Institute of Careers can show you 
the way. Our Home Study Courses can give you the sort 
of skills that are so much in demand these days— 
in electronics or dozens of other fields. If you’re 
willing to spend a few hours of your leisure time, 
in return for a successful, highly paid future, 

British Institute can help you. Why not send the 
coupon now for more details of our courses. 

There’s no obligation and no representative will call 
on you. Send the coupon. It could be your first 
step towards a brighter future. 


BRmSH INSmunOr CAREERS 



In association with British institute of Enginatring Tachnology. 

Australia - College House, 113 Pacific Highway, North Sydney, NSW 2060. 
New Zealand - 56 New North Road, Auckland. C3. 


List of Courses available: 


Electronics, Radio & TV 
Introductory 
Electronics 
Introductory Radio 
Radio Operation 
Radio & 

Electronics 
Radio Servicing, 
Maintenance & 

Repairs 

Electronic & Radio 
Engineering 
Principles of 
Electronics 
Computer Electronics 
Television Servicing 
Colour TV Receiver 
Servicing 
Transistors 
Communications 
Broadcast Operators 
Certificate 
Amateur Operators 
Certificate 
Aircraft Electronics 
Telecommunication 
Technicians 
Telephony 
Management 
Techniques 
Introduction to 
Computer 
Programming 
Automatic Control 
Electronic Data 
Processing 
Network Planning 
Numerical Control 
of Machine Tools 

Post this coupon 


Operational Research 
Personnel 
Management 
Advanced 
Management 
Production 
Management 
Production Eng’g 
Advanced Prod. 

Eng’g 

Works Management 
Foremanship 
Quantity Surveying 
Materials Handling 
Marketing 
Marketing 
Marketing 
Management 
Sales Management 
Miscellaneous 
Tech’l 

Natural & Synth. 

Rubber 

Petroleum 

Technology 

Plastics 

General Education 
Uni. of London G.C.E. 
English Language 
Mathematics 
Improve Your English 
General Education 
Foreign Languages 
Writing 
Fiction 
Articles 
Writing for 
Children 
Reporting 

TODAY. 


Practical Arts 
Practical 
Photography 
Art 

Music. Piano, Guitar 
Mechanical 
Engineering 
Diesel Engines 
Maint’ce 
General Mech. 

Eng’g 

Advanced Mech. 

Eng’g 

Maintenance 

Eng’g 

Boiler Insp. & 
Operation 
Welding 

Ena'g Metallurgy 
Refrig. Serv. & 

Maint. 

Miscell. Professional 
Council of Eng’g 
Inst’s (C.E.I.) 
Examinations 
Aust. Inst, of Travel 
(A.I.T.) Exams. 

Aust. Chamber of 
Shlp’g Examinations 
Inst, of Automotive 
Mechanical Eng’rs 
Soc’y of Engineers— 
Civil—-Mech.— 
Elec.—(A.M.S.E.) 
Exams 

2nd Class M.O.T. 
(Mar.) 

Electrical Eng’g 
Gen. Electrical Eng’g 


Elec. Instal. & Wiring 
Advanced Elec. Eng’g 
Automobile 

Gen. Automobile Eng’g 
Practical Motor Eng^g 
Serv. Station 
Manage’t 
Aeronautical 
General Aero Eng'g 
Airframes 
Aircraft Engines— 
Piston—Turb.—Jet 
Civil t( Constructional 
Engineering 
Surveying & Levelling 
Civil Eng’g 
Civil & Municip. Eng. 
Geology 

Air Conditioning 
Road Eng’g & 
Construct. 

Structural Eng’g 
Building & Architecture 
General Building 
Air Conditioning 
Arch. Drawing & 

Design 
Architecture 
Basic Architecture 
Carpentry & Joinery 
Draughtmanship 
Technical Drawing 
Adv’d 

Draughtsmanship 
Mechanical Eng’g 
Design 

Elem. Draughtsmanship 

Many other 
courses available. 


Australia —College House, 113 Pacific Highway, North Sydney, NSW 2060. 

New Zealand —56 New North Road, Auckland. C3. 

Please send me the appropriate Career-book without obligation. 

Name (please print). 

Address. 

.Postcode. 

Occupation.Age. 

/ understand that all careers advice is available on written or personal application and that no 
representative will call. __^ 


T 

I 

I 

I 

I 
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the magnificent! 


Long experience in fine tolerance 
engineering stands behind every 
Micro turntable! In the Micro 
range you'll find a turntable that 
gives good performance at a 
reasonable price, or ultimate 
performance regardless of price! 


• For your consideration. 
Micro offers (with arm and 
hftj MR 7 71, MR271, 

MR37 7, MR617. Also 

MB300, MB600, MB800S 
turntables only, for those 
who wish to use their own 
tone arm. 


MR211 Belt-drive turntable that has nnade a big name for itself in Australia. 4 pole synchronous outer rotor 
motor assures constant speed unaffected by load or line voltage. Static balance tubular tonearm. Anti 
skating device. Oil damped arm lift. Wow / flutter less than 0.08, rumble better than 48dB. 

MR311 Similar major specifications to MR211, but with 31b, 12%" turntable. Wow/flutter less than 
0.06% rumble less than 50dB. Anti-vibrator shock absorber, in timber case with smoke brown cover. 


Hear the Micro range of turntables at 

N.S.W. M &• G Hoskins Pty. Ltd., 37 Castle Street, Blakehurst, 2221 
Q'LD. Stereo Supplies, 100 Turbot St., Brisbane, 4000. 

S.A. Challenge Hi-Fi Stereo, 6 Gays Arcade, Adelaide. 

TAS. Audio Services, 72 Wilson Street, Burnie, 7320. 

VIC. Encel Electronics Pty. Ltd., 431 Bridge Rd., Richmond, 3121. 
W.A. Albert TV & Hi-Fi, 282 Hay St., Perth, 6000. 

Sole Australian distributor 


INTERNATIONAL DYNAMICS (AGENCIES) PTY. LTD 
_ P.O. Box 205, Cheltenham, Vic. 3192. 


INTERDYN 
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AMATEUR BAND 


NEWS & NOTES 


by Pierce Healy, VK2APQ 


__]_ J 


Repeaters in the Amateur Service 

VHF repeaters are now an established part of the Australian amateur scene. 
Here is a summary of the current repeater situation, and some of the problems 
which have arisen out of their use. 


Since the PMG’s Department, in 1968, approved the 
use of VHF repeaters by Australian amateurs, a 
relatively small number of enthusiasts have put their 
time and effort in providing these facilities. Large 
numbers of amateurs benefit from this, but few of 
them have had the opportunity to see a repeater unit, 
the site it occupies, or even learn of the design 
philosophy behind one. 

Nearly all the present installations are unattended, 
but must be maintained to ensure operation within the 
terms of their licence. Servicing is the responsibility of 
an amateur nominated by WIA state divisions or clubs, 
associated with the WIA, where the repeater is located. 
At present there are 12 repeaters in operation, one each 
in Queensland, South Australia, Western Australia and 
Tasmania, three in Victoria and five in New South 
Wales. Most installations are located near the higher 
populated areas. 

The initial incentive for setting up repeaters was to 
extend VHF mobile to mobile or mobile to fixed station 
operation. Current behaviour however, is tending 
towards longer distance VHF contacts between fixed 
stations. Tliis is the cause of some disagreement 
among operators because, unlike the currently or¬ 
biting OSCAR 6 satellite translater, the repeaters are 
only single channel devices. TTie strongest signal 
captures the repeater and takes precedence. 

To overcome this several things have been tried. 
Such as — a gentleman’s agreement to restrict the 
length of contacts; the replying station to wait a short 
period, giving time for a “break in” call to be made 
and heard; or, once contact had l^n established, to 
move to another channel. In at leait one installation a 
“time out’’ facility switches the repeater transmitter 
into a standby condition after a set period of continuous 
transmission. The transmitter can only be re-activated 
after a two second break in the incoming signal. 

The design standards set down by the PMG’s 
Department are fairly stringent. Elach repeater must 
include an automatic idaitifying system, whereby the 
official call sign is transmitted at regular intervals. 
The design in an unattended repeater must also include 
“fail safe” precautions so that transmission will 
automatically cease should a fault occur. 

The basic units used in the repeaters have been, in 
most cases, base station units discarded by com¬ 
mercial services. Modification of these units to meet 
the requirements has called for a great deal of 
ingenuity. Solid state devices have be^ used to ad¬ 
vantage in the switching, identification and control 
units. 

The transmissions are radiated via vertically 
polarised ground plane antennas. 

Amateur repeaters are allowed in the 144MHz to 
148MHz band only. In Septonber, 1968, a meeting 
sponsored by the WIA was held and the following 
channel plan was adopted. 

Channel 1 Input 146. IMHz Output 145.6MHz 

Channel 2 Input 146.2MHz Output 145.7MHz 

Channel 3 Input 146.3MHz Output 145.8MHz 

Channel 4 Input 146.4MHz Output 145.9MHz 

These channels to be allocated on a non-interfering 
basis by users in adjacent areas. 

At Albury in July 1972, changes to the output 
frequencies were proposed by the Victorian division, 
WIA. Whoi subsequently recommended to all divisions 
the proposal met with opposition, particularly in New 
South Wales. It is understood that the subject will be 


considered at the WIA federal convention, Easter 1973. 
In some quarters it is claimed that, with the launching 
and subsequent experience in the reception of signals 
from the OSCAR 6 satellite, the reasons in support of 
the proposed changes have not been substantiated. 
The proposed channels are: 

Channel 1 Input 146.1MHz Output 146.7MHz 
Channel 2 Input 146.2MHz Output 146.8MHz 
Channel 3 Input 146.3MHz Output 146.9MHz 
Channel 4 Input 146.4MHz Output 147.0MHz 
It was also proposed that three additional channels, 
on 50KHz spots, be established between the above 
frequencies. 

There is no doubt that VHF repeaters have con¬ 
siderably changed the approach and outlook towar<te 
amateur radio, particularly among those who have 
recently become interested in the hobby. As to the long 
term effect, there are aspects which may prove 
detrimental. There is agreement, however, that the 
situation needs careful watching so that a balanced 
code of operating ethics may be established for all who 
use repeaters. 

The first repeater in Australia was at Mount 
Canobolas, near Orange, central west NSW. Built by 
the Orange and District Radio Qub it provides a very 
large service area. This repeater is affectionally 
known as “FRED”; a name which, one story has it, 
came from its unpredictable behavior during ex¬ 
perimental stages when it was described as a 
“Frequently Ri^culous Electronic Device”. 


RADIO CLUB DIRECTORY 
It is proposed to publish an updated radio clubs’ 
directory in the June 1973 issue of these notes. Qubs 
wishing to be included are invited to supply the 
following information:— 

Name: Contact: 

Qub Call Sign: Net Frequencies: 

Meeting Place: Tutorial Classes: 

Date and Time: Affliliation: 

The deadline is 20th April, 1973. All information 
should to sent to the address given at the bottom of 
page. 


AMSAT — OSCAR 6 NEWS 
With the launch of A-O-C / OSCAR 6 on October 15th, 
1972 AMSAT is concentrating on assuring the most 
effective use of the satellite. A schedule has been 
worked out for the satellite to be off from OOOOZ each 
Monday to 2400Z each Thursday. This is to enable the 
batteries to be charged. The satellite will be on from 
OOOOZ Fridays to 2400Z Sundays. This schedule will be 
adjusted as conditions may warrant. 

In conjunction with OSCAR a contract has been 
awarded to the Talcott Mountain Science Centre to 
prepare a workbook on the use of amateur satrilites as 
classroom tools. This workbook is expected to be ready 
shortly for distribution to sdiools throughout the world. 
In ad^tion, several fellowships are being offered to 
educators outside the US to spend a term at the Talcott 
Mountain Science Centre to learn how amateur 
satellites can be used in classroom instruction. Upon 
their return home, these persons will use the ex¬ 
perience to teach students in their own countries. 

Under the plan, transportation cost to and from the 
United States would be borne by the student or his 
national sponsor, as would part of the costs in the US. 
The concept includes provision of a satellite ground 


llllllllltllMMIIIIIMIUIIIIMHIiillMIMIMHMinilMIMMMMIMIIIIIIIMMIIIIIinilllllllllllllMlllltlUliMMMMniMlltlillMIIMMMIMMMinHUMlinMMIIMNIIIMMHMMMIIIMIIMtlMIIIHIIIMIIIMi 


Radio clubs and other organisations, as well as individual amateur operators, are cordially in¬ 
vited to submit news and notes of their activities for inclusion in these columns. Photographs 
will be published when of sufficient general interest, and where space permits. All material 
should be sent direct to Pierce Healy at 69 Taylor Street, Bankstown, NSW 2200.. 


terminal equipment which each student could take 
back to his country. 

Also planned by AMSAT are experiments to operate 
through OSCAR 6 from small aircraft and boats. The 
successful two-way transmission of slow scan 
television pictures has already been documented, and 
medical data exchange is also planned. 

Concurrently, construction of AMSAT-OSCAR-B is 
continuing. During the jMSt year AMSAT has employed 
two aero-space technicians who were instrumental in 
completing OSCAR 6 in time for its launching. These 
technicians are now working on the A-O-B project, 
constructing additional Morse code telemetry en¬ 
coders, CODESTORE units, two-to-ten meter 
repeaters and other systems for A-O-B. AMSAT is 
expecting delivery of the DJ4ZC / DJ5KQ EURO- 
O^AR linear repeater flight unit, which is now 
completed. This repeate* has an uplink from 
432.125MHz to 432.175MHz, a down link from 
145.975MHz to 145.925MHz (inverted passband), and an 
output of 10 to 14 watts PEP. 

At the beginning of November 1972 AMSAT mem¬ 
bership totted 692. This was made up of 640 in- 
dividu^s and families plus 52 societies. These 
represent 36 countries. 

Application for membership should be made to:— 
Radio Amateur Satellite Corporation PO Box 27, 
Washington DC 20044 United States America. 
What is claimed to be the first two-way slow scan 
television contact was made between W9NTP and 
WA9UHV. The first contacts were made on orbits 30 
and 41. About 40 partial pictures were exchanged. 

The equipment used was: 

W9NTP - 

SBlOl Heath transceiver on 10 metres HA-2 Two 
metre transverter with about 30 watts output. Home 
built linear 2 metre amplifier with a 4CX2S0 final 
(lOOW) 10 element vertically polarised 2 metre an¬ 
tenna rotatable in azimuth only. 

NC-303 National receiver on 10 metres. 10 metre 
antenna. 4 element yagi horizontally polarised, 
rotatable in azimuth. 

SSTV gear is a home built and designed sampling 
camera and a home built 7 inch monitor. 

WA9UHV - 

SB-100 Heath transceiver. 

SB500 2 metre transverter output 35 watts. 

Two 9 element 2 metre yagi’s spaced on cross 
members and arranged with phasing to give circular 
polarisation. Rotatable in azimuth and elevation. 

10 metre antenna. Turnstile built as two inverted 
V’s geometrically at right angles with phasing to 
give circular polarisation. 30 feet high. 

10 metre receiver — Signal One. 

SSTV gear — a home built W3EFG sampler with 
modifications and a home built W6MXV type 
monitor. 

Comments by W9NTP were that the QSB was so 
severe due to “power robbing” by other stations using 
the satellite that it was very difficult to get even one 
complete SSTV frame. 

WIRELESS INSTITUTE ACTIVITIES 
NEW SOUTH WALES 
The 32nd WIA federal convention will be held in 
Tasmania over Easter, April 1973. 

Members wishing to raise subjects as agenda items 
should forward details to their federal councillor or 
divisional secretary immediately. 

TTie annual general meeting of the NSW division is 
set down for the 23rd March, 1973. Business will include 
presentation of annual reports, financial statements 
and election of officers. 

Members are reminded that the constitution 
requires a quorum of 35 financial members entitled to 
vote. 

Canberra Radio Society 
'The CJanberra Radio Society invites amateurs and 
their families to attend a Radio C^onvention in Can¬ 
berra at Blaster 1973. 

The organisers recommend the event as a chance to 
renew old acquaintances, make new ones, have a 
pleasant weekend, have some old-fashioned radio fun 
and see the national capital all at once. 

The convention committee is working hard to make 
sure that all will have a pleasant and interesting time 
at the convention. Here are some of the features being 
planned. 

Contests: — all band scrambles, special mobile and YL 
events. 

— “skill” contests such as cryptic CW, high speed 
CW, a receiving test and a theory quiz. 

— mobile and fixed transmitter hunts on HF and VH- 
F. 

— “sniffers” will be provided for the pedestrian 
evoits. 
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NEW FROM FLUKE 

THE 8000A DIGITAL MULTIMETER 


• 0.1% D.C. ACCURACY 
• AUTO-POLARITY 

• DIGITS WITH 100% OVER-RANGE 
• FULLY OVERLOAD PROTECTED 
• LOW COST —$265.00 



D.C. VOLTAGE 

Ranges: ±199.9mV, ±1.999V, ±199.9V, ±1199V 
Accuracy: 1 year, 15°C to 36®C ± (0.1 % of reading -f ^ 
digit) 

Input Impedance: 10 Megohms, all ranges. 

D.C CURRENT 

Ranges: ±199.9uA, ± 1.999mA, ± 19.99mA, ± 1999mA 
Accuracy: 1 year, 15°C to 35®C ±: (0.3% of reading -j- 1 
digit) 

RESISTANCE 

Ranges: 199.9Q, 1.999Ka 19.99Kn, 199.9KQ, 1999Ka 
19.99Ma 

Accuracy: 1 year, 15°C to 35®C 

200q, 2KQ, 200Ka, 2000KQ ranges ± (0.2% of reading 
-f 1 digit) 20Mn range ± (0.5% of reading -h 1 digit) 


A.C. VOLTAGE 

Ranges: 199.9mV, 1.999V, 19.99V, 199.9V, 1199V 
Accuracy: 1 year, 15°C to 35®C 
45Hz to 1 OkHz ± (0.5% -f- 2 digits) 
lOkHz to 20kHz ±(0.7% + 2 digits) 

Input Impedance: 10 Megohms in parallel with 100 pf.;’ 

A.C. CURRENT 

Ranges: 199.9uA, 1.999mA, 19.99mA, 199.9mA, 1999mA 

Accuracy: 1 year, 15®C to 35°C 

45Hz to lOkHz ± (1.0% of reading -f- 2 digits) 

OPTIONS AVAILABLE 

Rechargeable Battery Pack, BCD Data Output, High voltage 
Probe, RF Probe, Clamp-on A.C. Current Probe, Carrying 
case. 


ELMEASCO IIMSTHUMEIMTS PTY. L.TD., 

P.O. Box 334, Brookvale. N.S.W.2100 - 93-7944; Melbourne: 26-1552; Adelaide: 64-3296; Brisbane. 71-3366. 


VOLUME PRODUCTION CAPARIIITV 



FOR MANUFACTURE OF COAXIAL CONNECTORS AND THEIR TERMINATION ONTO CABLE 


DID YOU KNOW THAT AMPHENOL IS THE WORLD’S LARGEST CONNECTOR MANUFACTURER 
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The Dinner — a buffet style meal while cruising on 
Lake Burley Griffin on Saturday night. 

Tours: free bus tours of Canberra and cruises on the 
lake for those not participating in raio contests. 
Equipment Displays: There will be an extensive 
display of the latest amateur radio equipment, an¬ 
tennas, and accessories. 

There will be ample sight-seeing time as the 
program is spread over Friday to Sunday night. 
Embassies, Lake Burley Griffin, the Captain Cook 
memorial fountain (all 465 feet of it), the carillon, three 
satellite tracking centres, a flora and fauna reserve, 
war memorials, attractive picnic sites with safe gas- 
fired barbeques, parliament house, the National 
library ... the list is interminable. 

There is one catch — accommodation. This is very 
scarce in Canberra at Easter, so the committee have 
already arranged reversations for those who notify 
them. But this must be done early. 

Write, giving details of your requirements to— 

The ^retary (Convention) 

Canberra Radio Society 

P.O. Box 1173, Canberra City, AtTT 2601. 

NEWS SOUTH WALES 
Central Coast Amateur Radio Club 
The Christmas party of the Ontral Cbast Amateur 
Radio Qub was a most enjoyable night. It was held at 
the Central Coast Leagues Club and consisted of dmner 
followed by dancing and a floor show. 

Further work has be done on the club rooms at 
Kariong. At the time these notes were being prepared 
members were engaged in preparations for the 
Field Day in mid-February. 

Club details from the secretary, Dick Maitland, VK2- 
BBK. P.O. Box 258 Gosford. 


VICTORIA 

Victorian VHF' Group 

A Victorian Division VHF group meeting was held at 
478 Victoria Pde, East Melbourne, on Wednesday 17th 
January, 1973. An unusual aspect of the evening’s 
lecture was that the lecturers, Peter VK3ZCA and Greg 
VK3YGB, were 25 miles (40km) away, and were 
presented over an amateur TV link on the 432MHz 
band. This is claimed to be an Australian first. 

It is reported that the transmissions were of broad¬ 
cast standard and the talk and demonstration was 
enjoyed by those present. As the result, several have 
indicated their intention of taking up amateur 'fV. 

A party of six including VK3ASQ, VK3LW and VK3- 
ZOS operated portable from Mt Cowley from Wed¬ 
nesday 27lh December, 1972 until Monday 1st January, 
1973, and made 350 contacts during the five days. The 
call sign was VK3ASQ P. Operation was on six and 
two metres SSB and the FM nets on both bands. 

The best contacts were to VK5ZDY at Stirling on both 
six and two metres SSB with signal reports R5, S5 both 
ways. VK7NR and VK7ZAH across Bass Strait were 
also contacted. 

Daily contacts were maintained with VK3ANP at 
Wangaratta (signals R5 and S9), VK3ASV at Morwell, 
VK3ZUN at Traralgon, and many Melbourne stations. 
DX contacts on 6 metres were limited to a couple of 
poor openings to VK4. 

Although VK2, 3, 4, 5 and 7 call areas were worked 
the party expressed disappointment that there was no 6 
meter activity from New Zealand, although New 
Zealand TV was heard on most days. 

Two GARC members who recently passed the 
Morse code section of the amateur examination 
were Lionel Curling ex-VK3ZVE and John Watkins ex- 


"Why is it that the 
best DX is always on 
Mondays?" 



South West Area 

Area Five (VK2) Contest 1973: 

Further contest details from Harry (Xithbert, 
VK2AEC, South-West Area officer. 

Duration: 1st February 1973 to 9th September 1973, both 
days inclusive. 

Frequencies: 3.5MHz and 7.(X)MHz only. 

Operators: Both stations must be in area five, either 
fixed, portable or mobile. Ck)ntest numbers ex¬ 
changed by both stations being RS or RST plus three 
figures, increasing by one for each contact, but 
may start anywhere between (MX) and 5(X). On 
reaching 999. revert to (MX). 

Score: One point for each station per contact per day 
on phone. 

Two points for each station per contact per day when 
both use ON. 

Listeners: Any listener is eligible. Must 1(^ numbers 
passed by both stations. Score as for operators. 
Prizes: Operators — $15 and certificate. 

Listeners — $10 and certificates. 

Prizes will be presented at the South-West Area 
Convention dinner at Illabo on 29th September 1973. 
Logs must reach the Area Officer, P.O. Box 10, 
Grong Grong, NSW 2593, by 23rd September, 1973. 

St (ieorge Amateur Radio Society 
A brief comment in the January “Dragnet,” official 
circular of the St (Ueorge Amateur Radio Society, in¬ 
dicated that their Christmas party was a successful 
and enjoyable event. 

’Ihe January issue contains some typical answers to 
AOCP questions which should assist members study¬ 
ing for that examination. The issue also introduces 
readers to “basic parameters” of radio tele-typ)e. 

The society meets in the Qvil Defence Hall, The 
Mall, South Hurstville on the first Wednesday of each 
month at 7.30 pm. Visitors welcome. 


VK3ZZX. Carlo Gnaccarini has also been 
congratulated by fellow members. Carlo was dux of 
form 5, St Mary’s Boys’ Technical School, and will be 
attending the Gordon Institute of Technology during 
1973. 

Geelong Amateur Radio-TV C^lub 
Qub meetings are held each Friday night in the club 
rooms, Storrer Street, East (Jeelong. The GARC 
Newsletter is published monthly and is available at 
$1.20 per year postage paid, or free to members. 

AMATEUR BAND INTRUDER 
We have been advised that another short-wave 
station has invaded the 80 metere amateur band. 
HCVG8. Las Voz De Galapagos is radiating from a IkW 
transmitter on 3520kHz. Las Voz De Galapagos 
operates from the Galapagos Islands, off the coast of 
Ecuador. South America. 

JAMBOREE-ON-THE-AIR 
An official report on Australian participation in the 
15th Jamboree-on-the-Air, 21st and 22nd October 1972, 
has been received from Noel Lynch. Noel, who com¬ 
piled the report, is national organiser of the Scout 
Association of Australia for the Jamboree-on-the-Air, a 
task which he has carried out for the past 9 years. The 
report contains facts, participation figures and 
comments from the branch organisers in the various 
states and Papua New Guinea. 

The report indicates that the event continues to grow 
in popularity. Total participation figures jumped from 
12,215 in 1971 to 15,208 in 1972. In New South Wales the 
figures were 2941 in 1971 to 7295 in 1972. A notable 
overall increase was the number of Guide company’s 
which rose from 198 in 1971 to 360 in 1972. Just on 1500 
more contacts were recorded than in 1971. The 
cooperation between amateurs and the Scout and 
Guide associations is emphasised in the rep<M*t. 


LAFAYEHE OF U.SA. 

1973 CATALOGUE 730 


GUIDE TO 

EVERYTHING 

IN 

ELECTRONICS 
468 pages 


• AMATEUR RADIO • 27MHz 2-WAY 
RADIO 

• TEST EQUIPMENT • COMPONENTS 

• HI FI STEREO AMPLIFIERa SPEAKERa 
ETC 

THOUSANDS OF INTERESTING ITEMS arc 
detailed in the 1973 catalogue of Lafayette Radio 
Electronics Corporation of U.S.A. All are 
available, some from Australian stocks — list 
Included — others for shipment from the U.S.A. 
Many exclusive LAFAYETTE lines are featured. 
Mall coupon below or write. 



LAFAYETTE ELECTRONICS, 

div. of Electron Tube Distributors Pty. Ltd., 94 
HIGH ST., ST. KILDA, VIC., 3182.. 

Please send me Catalogue 730. I enclose 
Chq./ P.O. for $2.50 which Is refundable with my 
first order for $25. 


NAME. 

ADDRESS. 


P./ Code. I 


""t. & M . 

eiIgtronics 





■ P.O. Box 57. HABERFIELD 2045 





AC125 

65C 

TAA300 

2.85 

AC126 

55c 

TT797 

1.30 

AC127 

65C 

TT800 

1.15 

AC127 ' 128 

1.25 

TT801 

$1.15 

AC128 

60c 

2N706A 

50c 

AC187 

80c 

2 N 2646 

1.30 

AC187/ 188 

1.55 

2N2926 

65c 

AC188 

75c 

2 N 3053 

1.00 

AD149 

1.30 

2N3054 

1.20 

AD161 

1.25 

2 N 3055 

1.40 

AD161 162 

2.50 

AAat. Pr. 

3.00 

AD162 

1.25 

2N3638 

50c 

BC107 

35c 

2N3638A 

60c 

BC108 

35c 

2N5459 

90c 

BC109 

35c 

2N5485 

1.40 

BC177 

60c 

40250 

1.80 

BC178 

55c 

40408 

1.85 

BC179 

60c 

40409 

2.00 

BD139 

2.20 

40410 

2.00 

BD139.' 140 

4.60 

DIODES 

BD140 

2.40 

BA102 

85c 

BF 115 

60c 

OA5 

50c 

BF167 

75c 

OA90 

15c 

BF173 

75c 

OA91 

18c 

BF177 

1.20 

OA95 

25c 

. BFY50 

90c 

OA202 

30c 

BRY39 

1.40 

IN914 

25c 

D13T1 

OC26 

1.10 

1.75 

IN 4004 

25c 

OC28 

1.80 

IN 4007 

60c 

OC29 

1.90 

BYZ13 


OC35 

1.75 

(6amp. 200v) 

60c 

OC36 

2.00 

SILICON BRIDGES. 1 

OC44 

45c 

1 amp. lOOv 

90c 

OC45 

45c 

2 amp. 200v 

1.60 

OC71 

45c 

ZENERS 


OC72 

45c 

• BZY 88 type 

50c 

OC74 

45C 

1.5 watt 

90c 

OC81 

OC171 

45c 
75 c 

SCRs 

15 amp. lOOv 

2.00 

OCP71 

1.95 

15 amp. 400 v 

3.00 





RETURN MAIL SERVICE 


SEMI-CONDUCTOR SPECIALISTS 
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INTERNATIONAL DYNAMICS (AGENCIES) PTY. LTD 

P.O. BOX 205 CHELTENHAM, VIC. 3192 


INTERDYN 


Apology... 

To both the public, and to our Interdyn agents 
in the various States, we tender a sincere 
apology for the short supply of some models 
of Rote! amplifiers. The fact is that Rote! 
amplifiers have achieved such a sales increase 
all over the world that the 


plant in Japan (Roland Electronics 
Corporation) cannot immediately supply 
sufficient units to fulfil your needs and our 
increased orders. 

We ask your patience until further shipments 
arrive, and assure you that as soon as they're 
landed, they will be rushed to you with all 
possible haste. 

Rote! amplifiers will again be available shortly from: 

N.S.W. M & G Hoskins Pty. Ltd. 37 Castle St, Blakehurst 2221. 
Q'LD. Stereo Supplies, 100 Turbot St, Brisbane, 4000. 

S.A. Challenge Hi-Fi Stereo, 6 Gays Arcade, Adelaide. 

TAS. Audio Services, 72 Wilson St, Burnie, 7320. 

VIC. Encel Electronics Pty. Ltd., 431 Bridge Rd., 

Richmond, 3121. 

W.A. Albert TV & Hi-Fi, 282 Hay St, Perth, 6000. 
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Expressions of appreciation to amateurs who made 
their stations available were made by all branch 
organisers. 

ITU NEWS 

Pierre Aellen, aged 15 years, was a prize winner in 
the International Telecommunication Union competi¬ 
tion “Youth in the Electronic Age.” He was awarded a 
trip to India for his entry in the model / sculpture 
category. The competition was held in conjunction with 
the first world telecommunication exhibition, 
TELCECOM 71 (Geneva, 17-27th June, 1971). 

The award was made at the Union’s Headquarters on 
17th May, 1972 on the occasion of the 4th World Tele¬ 
communication Day. 

For 20 days Pierre, as the guest of the Indian Tele¬ 
communication Administration, had the opportunity of 
meeting people of his own age and visiting famous 
tourist sites in India. 

MOONBOUNCENEWS 

Ray Naughton VK3ATN, of Birchip in Victoria again 
made two-way moon bounce contact with North 
America on 144MHz. On 15th January 1973, between 
0642 GMT and 0710GMT Ray contacted W6PO and 
VE7BQH on CW. Signals from W6PO were 20dB above 
the noise. Between 0748GMT and 0804GMT on 16th 
January signals from VE7BQH were very good. On 
17th January CW and SSB signals were copied from 
W6PO and CW signals from VE7BQH, but no contact 
was made. Both US stations were running IkW to 
collinear arrays. 


WIA YOUTH RADIO CLUB SCHEME 
SOUTH AUSTRALIA 
A report from Allen Dunn. VK5FD, YR(5 state 
supervisor in South Australia gives details of the 
progress during 1972. 

Tlie most successful club for 1972 was 
“Adelaide YMCA Electronics Qub” 

'Hie most successful School club for 1972 was — 
“Norwood High School” 

Points scored were: 

Non-school clubs ; 

YMCA Electronics Club 2138 points 

Pt Augusta Youth Radio Qub 891 points 

Elizabeth Youth Radio Club 686 points 

St Marys Boy Scouts Youth Radio Club 646 points 
Whyalla Radio Qub 161 points 

3rd Adelaide Boys Brigade — points 

Pt Pirie Youth Radio Qub —points 

School clubs; 

Norwood High School 460 points 

Prince Alfr^ College 324 points 

Mitchell Park Boys Technical 
High School —points 

Brighton High School —points 

TTie most successful club member for 1972 was — 
Andrew Cannon — YMCA Electronics Qub. 
Andrew gained Elementary, Junior and In¬ 
termediate grade YRCS certificates with honours, all 
in one year. He also passed the AOCP exam and his 
amateur call sign is VK5NI. Andrew received a book 
prize, donated annually by Philips Industries Ltd. 

In 1972 South Australian YRCS members from ten 
clubs gained 66 EHementary certificates, 10 Junior 
certificates, 7 Intermediate certificates, one AOCP and 
three AOLCPs. 

Five members have gained employment in the 
electronics and allied industries. 

All told 27 helpers and instructors have been catering 
for 143 club members. More leaders are needed to 
organise YRCS activities on a firmer basis in some 
larger country centres. 

News of YRCS activities in South Australia may be 
heard on the last Sunday of each month over the VK5- 
WI at 9.00am South Australian time. The program is on 
all amateur bands below 21MHz and VHF bands. 
YMCA Electronics Qub— 

Mr Ron Cannon (Andrew Cannon’s father), who has 
been a non-technical helper at the club since its in¬ 
ception. has decided to attend the AOCP classes this 
year. Trevor Wrigley will also attend the class. 

Neil Abraham gained his AOLCP during 1972. His 
call sign is VK5^A. 

St Marys Boy Scouts Youth Radio Qub- 
At the end-of-year “visitors night” last December, 
Reverend^J^er O’Lachlan from St Bernadette 
Cliurch, conducted a short service in which the radio 
room was dedicated to the memory of Greg Schumann 
who had been a club member before he died. Mr and 
Mrs A. Schumann were present to unveil a plaque and 
photograph of Greg on the radio room wall. Later Mr 
Schumann presented an RSGB Radio (Communication 
Handbook to Tim Roper, the club’s top student for 1972. 

Mr Geo{( Taylor, VK5TY, South Australian Division 
president, WIA, gave a short talk on the common aims 
of Scouting and the YRCCS. In doing so he mentioned the 
quality and potential of young people associated with 
these organisations. 
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IONOSPHERIC PREDICTIONS FOR MARCH 

Reproduced below ore radio propagation graphs based on information supplied by the Ionospheric 
Prediction Service Division of the Commonwealth Bureau of Meteorology. The graphs are based on 
the limits set by the MUF (Maximum Usable Frequency) and the ALF (Absorption Limiting Fre¬ 
quency). They have been prepared for the four most popular amateur bands over a number of 
interstate and international circuits. Black bands indicate periods when circuit is open. 3,73 
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EAST AUST TO BAKSADOS (SR) 
JOHANNESBURG 
AAcMURDO SOUND 
NEW DELHI 
NEW YORK 
RIO DE JANEIRO 
TOKYO 
VANCOUVER 
WELLINGTON 
WEST AFRICA 
WEST EUROPE (SR) 
WEST EUROPE (LR) 
ADELAIDE TO SYDNEY 
BRISBANE TO MELBOURNE 
PERTH 
SYDNEY 
DARWIN TO SYDNEY 
MELBOURNE TO PERTH 


14MHz 


GMT 
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EJLST AUST TO BARBADOS (SR) 
JOHANNESBURG 
McMURDO SOUND 
NEW DELHI 
NEW YORK 
RIO DE JANEIRO 
TOKYO 
VANCOUVER 
WELUNGTON 
WEST AFRICA 
WEST EUROPE (SRI 
WEST EUROPE (LR) 
ADELAIDE TO SYDNEY 
BRISBANE TO MELBOURNE 
PERTH 
SYDNEY 
DARWIN TO SYDNEY 
MELBOURNE TO PERTH 

nPhIT 


21MHz UST 
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EAST AUST TO BARBADOS (SR) 
JOHANNESBURG . 
McMURDO SOUND 
NEW DELHI 
NEW YORK 
RIO DE JANEIRO 
TOKYO 
VANCOUVER 
WELUNGTON 
WOT AFRICA 
WEST EUROPE (SR) 
WOT EUROPE (U) 
ADELAIDE TO SYDNEY 
BRISBANE TO MELBOURNE 
PERTH 
SYDNEY 
DARWIN TO SYDNEY 
MELBOURNE TO PERTH 
SYPNtV 



28MHz GMT 


15 16 17 18 19 20 21 22 23 24 01 02 03 04 05 06 07 08 09 10 11 12 13 


EAST AUST TO NEW DELHI 

TOKYO 
VANCOUVER 
BRISBANE TO PERTH 
DARWIN TO SYDNEY 
MELBOURNE TO PERTH 
I_ 


Geoff presented YRCS certificates to — Peter 
dcGregor, Tim Roper, Robert Wake, Jurgen Wus, 
^eter Besanko, Phillip Kellet, Chris Lescai and Tim 
Ceneally. 

During the evening the club station, VK5ZS, 
nade contact with several Australian and overseas 
imateurs. Parents and visitors were able to inspect the 
adio room and station equipment, demonstrated by 
he club’s senior instructor Noel Kohler, VK5DV. 

Visitors included YRCS state supervisor Allen Dunn, 
/K5FD, state secretary Steve Johnston, VK5ZNJ, 
k)hn Allan, VK5UL, Rob Gurr, VK5RG, Peter Roper, 
/K50P and Noel Schahinger, VK5VT. Qub leader Les 
^ssingham, the group ^ut Master, was master of 
;eremonies for the evening. 

’ort Pirie Youth Radio Club- 

Port Pirie YRC reports that the club ceased ac- 
ivities for 1972 in August due to re-siting of the 
)uilding. The club now has its own building which was 
icheduled for painting and re-wiring during the 
ihristmas holidays, toials for the 80 foot (24.38 
netres) was also to be made. Qub activities and 
dasses are to commence in February. 

5ero Beat— 

The new editor of the YRCS magazine “Zero Beat” is 
Vfr A. W. (Bert) Grove, 6 Trueman Avenue, Salisbi^ 
E^t, SA 5109. The magazine includes circuits, 
projects, club news, typical examination questions, 
ihort-wave notes etc. It is printed each even month ie 
Feb, April, June etc. Subscription is 60 cents per an- 
lium, posted. 


Maitland Radio Club 

Two more Maitland Radio Qub members have 
qualified for the YRC^ advanced radio certificates. 
They are Gary Watson and Phillip Lawrence. 

The advanced radio certificate is the highest of five 
incentive YRCS awards. The standard is equivalent to 
that required by the PMG’s Department in the theory 
section of the AO(^ examination. 

Only four persons in NSW have received advanced 
radio certificates, three from the Maitland Radio Qub. 
The third member is John Gibson who gained the 
award late in 1972. 

Miss Hazel E^wick gained a credit pass in a recent 
elementary certificate examination. A credit grade is 
between 80 and 89 percent of the total marks. 

The Christmas party attracted over 120 people in¬ 
cluding members and their families. Althou^ normal 
club activities were in recess over Christmas, further 
building improvements were undertaken. 


SM5ZD Honoured 

In recognition of his long and valuable service to 
amateur radio through the Region t Division, lARU, 
Per-Anders Kinmann, SM5ZD was made an Honorary 
Vice-president of the Radio Society of Great Britain. 

SM5ZD is only the fifth person to hold this office 
during the 60 years life pf the RSGB. The first 
Honorary Vice-president was Professor Sir Ambrose 
Flemming. 

SRJ — Savez Radioamatera Jugoslavia, has 


awarded SM5ZD the Golden Award of Nikola Tesla, the 
highest award of Yugoslavia for service to amateur 
radio. 

The RSGB awards annually a trophy, known as the 
Calcutta Key, to the person who, in their opinion, has 
contributed most to internation^ friendship through 
amateur radio. For the current year the C^cutta Key 
has been awarded to SM5ZD. 


Correspondence Section 
Bill Tremewen, YRC^ (Correspondence section 
supervisor reports a successful year in 1972. Members 
gained 19 Elementary, 16 Junior and 3 Intermediate 
certificates. In addition several members gained the 
A(XIP. Recent certificates issued were 


Junior grade 
Peter Ward 
Peter Alien 
Darryl Kelloway 
Michael Saberton 
Intermediate grade 
Tong Ngiap Min 
F\ill details from: W. Tremewen, 34 Flower Street, 
Fern tree Gully. Victoria. 3156. _ 


VARIABLE POWER 
SUPPLIES 



• Single and Dual Outputs 

• Output Voltages to 60 Volts 

• Output Current to 2 Amps 

• Excellent Line and Load 
Regulation 

• 0^ to 60® C Operating Tem¬ 
perature 

• Ten Turn Controls 

• Constant Voltage / Current 
Limit 

• Constant Voltage / Constant 
Current 


SCIENTIFIC ELECTRONICS 

PTY. LIMITED 

42 Barry Street, Bayswater, 

Vic. 3153. Phone: 

Melbourne 729-3170; Brisbane 47- 
4311; Sydney 25-3965; Perth 21-6146 


SO YOU WANT TO BE 
A 

RADIO AMATEUR? 

To achieve this aim, why not undertake 
one of the Courses conducted by the 
Wireless Institute of Australia? 
Established in 1910 to further the in¬ 
terests of Amateur Radio, the Institute is 
well qualified to assist you to your goal. 
Correspondence Courses are available at 
any time. Personal classes commence in 
February each year. 

For further information write to: 

THE COURSE SUPERVISOR, W.IA 

14 ATCHISON STREET, 
CROWSNEST.N.&W.2065 


Elementary grade 
Hugh McDermot 
John McKirdy 
David Rae 
Evan Stanbury 
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PHONE 51-3845 
51-7008 




COMMUNICATION 


136 VICTORIA RD., MARRICKVILLE NSW 2204 


KAISE 


136 VICTORIA ROAD, MARRICKVILLE — 51-3845 


MODEL SK-100 



VO LT-OH M-MILLI AM M ETER 

HIGH SENSITIVITY 
100,000 Ohms per Volt DC 
10,000 0hmsper Volt AC 

SPECIFICATIONS: 

• DC Volts: 0.6, 3, 12, 60, 300, 600,1200. 

• AC Volts: 6 , 30, 120, 300, 1200. 

• DC Current: 12uA, 300uA, 6 mA, 60mA, 600mA, 12A. 

• AC Current: 12A. 

• Resistance: 20K ohms, 200K ohms, 2M ohms, 20M 
ohms 

• Decibels: Mjnus 20 to plus 17, 31, 43, 51, 63. 

• Accuracy: DC plus minus 3pc, AC plus minus 4pc 
(of full scale). 


Overload Protected by dual silicondiodes. 
Double-iewelled plus minus 2pc Meter. 

Plus minus Ipc temperature-stabilised filrr 
Polarity changeover switch. 

Scale with mirror. 


Price $34.75 


Post 75c. Interstate St.OO. 


FET VOM 

MODEL L-55 

Input irnp. 10M OHM. Supplied with 
standard probes, plus DCV Doubler 
probe. 

Spec. 

D.C.V. .3, 1.2, 6 , 30, 120, 600. 

AC.V. 3, 12, 60, 120, 600. 

DC MA. .12MA 120MA 
OHM .25 OHMS — lOOOM 
IN 4 RANGES 
Dimensions 5" x 3 V 2 " x 
Carry case supplied, also book & Circuit. 

$42.50 
P& P$1.50 


MODEL SK-7 
4K Ohms per Volt DC 
2K Ohms per Volt AC 
SPECIFICATIONS: 

DC Volts: 10, 50, 250, 1000. 

AC Volts: 10, 50, 250, 500, 1000. 

D.C. Current: 250uA, 10mA, 250mA. 
Resistance: 20K (xlO) 2 meg (xlOOO). 
Decibels: 2db cps plus 62db. 

S9.75. 

Post 50c, Interstate 75c. 


MODEL SK-140 
20K OHMS PER VOLT DC 
lOK OHMS PER VOLT AC 
SPECIFICATIONS: 

DC Volts: 2.5, 10, 50, 250, 1000. 

AC Volts: 10, 50, 250, 500, 1000. 

DC Current: 50uA, 25mA, 250mA. 
Resistance: 40K, 4 Meg. 

Decibels: Minus 20 db cps plus 62db. 
$11.95 

Post 50c, Interstate 75c 


200H 20K.OPV 

DC Volts, 5, ^5, 50, 250, 500, 2,500. AC 
Volts, 10, 50, 100, 500, 1,000. DC Current, 
50uA, 2.5, 250mA. Resistance, 6 K, 600K, 
Capacitance, 2 dB. Ranges. 

$10.95 Post 50c 


NEW STEP DOWN 
TRANSFORMERS 

240V AC7 110V AC 250 watts 

$12.50 

P&PS1.S0 

6“ X 6" X 6" Steel carry cabinet to suit 
$ 2.00 


MODEL OL-64D 

20 KOPV Multimeter. Protection device 
Spec. 

DC. V. .25, 1, 2.5, 10, 50, 250, 1000, 5000. 
A.C.V. 10, 50, 250, 1000. 

D.C. Current 50ua, 1, 50, 500MA, 10 amps 
OHMS 0-40 MEG 4 ranges. 

DB -20 + 36dB. 

CAP 0-.22 MFD 
Inductance 0-5000 Henries. 

Supplied with probes book-circuit. 

$22.50 
P& PS1.50 


C.T.500 20K.OPV 



DC Volts, 2.5, 10, 50, 250, 500, 1000. AC 
Volts, 10, 50, 250, 500, 1,000. DC Current, 
.05, 5.50, 500mA. Resistance, 12K 120K, 
1.2meg., 12meg. dB. minus 20 to plus 62. 
Price$14.60 



BENDIX BC-221 

Frequency Meter. 125Hz — 20 MHz. 
Complete with Calibration Book and 
1000Hz Crystal. Good order. $35.00. 


NEW CO-AX 
CABLE 

V 2 " and V 4 " Dia. 70 OHMS 25 cents per 
yard 


AMPLIFIERS 
PUBLIC ADDRESS 
RANGE 240V-AC 



Amplifiers, public address, 240 volt AC 
Two Hi-Imp inputs with independent 
volume controls for mixing either 
microphones or P.U. Bass treble tone 
control. 

Available with multi-tapped voice coil 
matchings (2,3.7,8,15 ohms) OR multi- 
tapped line matchings ( 66 , 125, 250, 500 
ohms). On ordering please indicate 
impedance matching required. 15 watts 
RMS. V—C matchings — $49.50 
15 watts RMS. Line matchings $53.50 
30 watts RMS. Line — VC — $59.50 
40 watt $89.50 

60 watt $115.00 


0 


P.A. 
8 


SPEAKERS 

WATT 


8 in. units in waterproof 
projection horns. 

15 Ohm voice coils. 

Price $16.15 

Line output transformers to suit. 
$1.75 extra. 


MICROPHONE 

STANDS 


Floor Model. 6 ft adjustable with 
heavyweight cast iron base. 

$12.75 

TABLE MODEL, $3.50 
Flexible Goose Necks 
9in. $2.75 I 8 in. $4.35 

12in. $3.50 24in. $5.00 


P.A. SPEAKER 
COLUMN 

Suitable for indoor or outdoor use 
floor or wall mounting. Black vinyl 
covered cabinet 33” x 10” x 10”. The 
column Is supplied with 4 x 6 ” heavy 
duty speakers. Total power 25 watts. 
R.M.S. Available for either 4-8 or 16 oh 
ms. 

$37.50 

600 Ohm line transformer to suit 
$9.50 


CABLE 

Low Loss Shielded Microphone. 
Single IScyd. Twin 25cyd. 

Twin Speaker Flex. Per 100yd. S5.00 
300-ohm TV Ribbon Per 100yd. $6.95 



AUDIO GENERATOR 

De Luxe Model TE—22D. 

Freq. range. Sine 20 cps — 200KC. SQ, 20 
cps — 25KC. Output Voltage Sine 7V. SQ. 
TV P.-P. Output Impedance 1000 ohms 
Acc. 5 oer cent. 4-ranqe attenuation. 
11 , 1 ' 10, V 100, 1 ' IK. Printed cir¬ 
cuit. 240V A.C. ^^2 95 


SIGNAL GENERATOR 

De Luxe Model TE20D. 

Freq. Range 120 KC — 500 Msc 7 Bands. 
Accuracy 2 per cent. Output 8 V. 
Provision for Xtal. Suitable for self 
calibration Marker generator. Printed 
circuit. 240 V.A.C. 

$36.75 


MODELTE-65 

V.T.V.M. 

D.C. V 0-1.5 5-15-50-500-1,500 V Rms. 
A.C.V. 0-15, 5.5-15-50-150-500 1,500 V. 

Rms. 0 1-4-4-14.400-1,400-1,400 4,000 V 
P.P. Resistance; RX10, lOO.lK, .10K, 
.lOOK, IM, 10M, Decibel — lOOdB minus 
plus 65 dB. 240 V.A.C. 

$43.75 


T.E. 46 
RESISTANCE 
CAPITANCE 

Bridge and Analyser. 

Capacity 20pf to 2000mfd 
Resistance 2 ohms to 200 megs. Also 
tests power factor, leakage, impedance, 
transformer ratio, insulation resistance 
to 200 megs, at 600V. 

Indications by eye and meter. 

$53.75 


RECORDING TAPE 
MYLAR 


7” Spools 
2400ft 
3600ft 
4800ft 

P. & P. 25c. 


$3.50 

$4.40 

$4.95 


Rotating Distress 
Emergency Beam 



Fire Brigades and Rescue squads use 
them. So do Car, Truck and Boat owners 
who value their safety. At home on party 
nights, have a .light show. Red, Blue, 
Amber — visibility mile. 12v D.C. 1 
amp operation, waterproof. Complete 
with heavy duty suction cap. Size 3 V 2 ” 
dia. X 5 V 2 ”. $5.76. Pack and post 35c. 
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50 WATT 
SOLID STATE 
GUITAR AMPLIFIER 


50 watts RMS solid-state guitar ampll. 
tier. PM125 4 inputs, 2 channel with 
separate volume, bass and treble con¬ 
trols; speed and intensity controls for 
vibrato. Remote foot switch with plug 
and lead. Black vynex carry cabinet. Kit 
of parts $98.00. 

Fully constructed and ready for opera¬ 
tion off 240VAC $114.00. 


GUITAR SPEAKER 
CABINET 

Upright floor model, black vynex 
covering, 34" x 18" x 12", sloping front, 
contains innerbond packing and two 
Rola 12u50 12" speakers. 

$115.00 


15" PIONEER 





I5in Pioneer low frequency speaker, imp 
8 ohms. Power, 30 watts RMS designed 
especially for use with bass guitar or 
electric organ. Also ideal for stereo 
woofer speaker. 

$33.00 


ROLA 50 Watts R.M.S. 
LOUDSPEAKERS 

Model 12U50 Bass 
Model 12UX50 Extended Frequency 
Are available ex. Stock at a very low 
price. For quote send S.A.E. or Phone. 


GOODMANS 
18" LOUDSPEAKERS 

are now available. Phone or send SAE 
for our low quote. 



MAGNAVOX 8/30 
SYSTEM 

1.6 cti complete *51.00 ea. Magnavox 
Speakers 0 30 *17.00 p.p. *1.50. 

3TC *3.40 p.p. 50c. 

1.6 Cabinet Kit 5JJ.00. 


FAMOUS MULLARD/ 
MAGNAVOX 
BOOKSHELF SYSTEM 

6 WR MK5-3TC. 8 or 16 Ohms ISVj x 8 V} x 
8 W complete 
$31.50 ea. 

Cabinet only $13.90. 


SONATA 

GUITAR AMPLIFIERS 



2 Channels, 4 hl-imp inputs, 2 separate 
volume controls — separate bass and 
treble controls, speed and intensity 
controls for vibrato (tremolo) with 
remote foot switch with plug & lead. 
Attractive black vinly covered carry 
cabinet. 

8 " heavy duty speakers 

20 watts RMS $93.00 

35 watts RMS $129.00 


M.S.P. 
8-15 OHMS 

Latest Model Speakers 
LF — 6 WAC 6 " $10.50 
LF — 6 WACX 6 " twin $11.50 
4MBC TWEETER $4.50 
12PQC8/ 30 30 watts $22.95 
8 TACX 8 " Twin $7.35. 


MAGNAVOX 


STEREO RECORD 
CHANGERS 


CIW — C141 — C142 — C142A3 



Current models, 4 speeds, automatic or 
manual operation. 


Ceramic cartridge. Sapphire stylus. 
Standard model with 12 in turntable. 

$34.00 

Deluxe model with I 2 in turntable. 
Cueing device, ceramic cartridge, 
diamond stylus $40.00 

Deluxe model as above with an adjust¬ 
able counter balance, 2 spindles, 
calibrated stylus pressure control ad¬ 
ded $46.50 

Deluxe model as above with I2in Diecast 
Heavyweight turntable, 4.pole shielded 
motor, suitable for Magnetic cartridge 
$56.50 

The latter two record changers can be 
supplied with magnetic cartridge and 
diamond stylus at $10 extra. 

Perspex cover $9.00 
Base $11.50 



SONATA NS-1600D 

All Silicon solid-state Hi-Fi Stereo 
Amplifier. 10 watts RMS per channel. 
Each channel has separate Bass Treble 
controls. Inputs for magnetic or ceramic 
cartridge, crystal mic., radio, tape — 
tape out; stereo headphones. 8 — 16 oh¬ 
ms. instruction booklet, circuit supplied. 
Timber cabinet. Dimensions; 14V?" x 8 " 
X 4". 


Sonata NS — 1600 



All Silicon Solid State Stereo Amplifier 

240V AC powered, 8 watts RMS per 
channel inputs for magnetic ceramic, 
and crystal cartridge, also recorder and 
radio tuner. Hi-Fi frequency response 
speaker matching 4-16 ohms. Size lOVain 
X 6 V 2 in X SVain. 

Attractive oiled teak cabinet. 

Price $67.50 

P.&P. $1.50, interstate $2.50 


WIDE RANGETWIN 
CONE SPEAKERS 

P — 16 OHMS 
30 — 16,000 Hz 
6 WR MK5 12-W RMS $9.90 
8 WR MK5 16-W RMS $10.75 
lOWR MK5 16-W RMS $11.50 
12WR MK5 16-W RMS $12.50 


PLAYMASTER 136 



STEREO AMPLIFIER 


Pack and Post 65c. 


MUSICOLOUR II 



As per E.A. Dec. 71, Jan. 72. Complete 
kits of parts $49.50 

Fully constructed $59.50 

Pack & post 75c 

P.C. BOARD ONLY $3.25 

SPECIFIED TRANSFORMER 

ONLY $4.35 


CAR SPEAKERS 



Sloping Front or Flush 
5", 8 ohms, 5 watts. Suitable for radio 
cassette or cartridge. Also extension. 

$7.75 each 
$15.00 per pair 
P & P 75C 


As featured Dec. 72 E.A. 

Complete kit of parts $62.50 

Fully constructed ready for operation $75.00 

P 8 . P. $2.00 


HI-FI STEREO 
HEAD PHONES 

Deluxe model with slide volume con¬ 
trols. 18-20,0O0HZ 8 PHMS, $12.95. 
Standard model. 20-12,000HZ. 8 OHMS, 
$4.70. 

Sennheiser. HD 414 $22.60. 

All are complete with lead and sterec 
plug. 


STEREO RECORD 
PLAYER 

240V AC — 4 speeds, ceramic cartridge. 
Separate motor, 71n turntable, pickup 
arm and rest. Post 50c. 

$7.90 


E.A. PROJECTS 

21 Watt P.A. Amplifier June 72 


Kit $57.00 

Constructed Ready for use $67.00 

P.M. 135 P.A. Amp Aug 72 Kit $47.50 

Wired 8. Tested $57.50 

21 Watt Guitar Amp Oct 72 Kit $49.00 

Wired 8 i Tested $59.00 


We Guarantee all parts to be Al quality 
and New. 

Pack 8 i Post $2.00. 


WIDE BAND 
OSCILLOSCOPE 



VERTICAL AXIS 


Deflection sensitivity (at iKHz) O.lVp- 
D cm. 

Frequency characteristics: 1.5Hz to 
1.5MHz. 

Input Impedance, 2 M ohms 25pF. 
Calibration voltage IV p-p cm. 

HORIZONTAL AXIS 

Deflection sensitivity 0.9V p-p cm 
Frequency Characteristics, 1.5Hz to 
800KHZ. 

Input Impedance 2 M ohms 20pF, Sweep 
Oscillator (5 range): lOHz to 300kHz. 
Synchronisation Devices Internal 
(Positive and Negative, external). 
Power 240V AC 50 60 cps. Cathode-ray 
tube3KFIF. 

$135.00 plus 15‘c sales tax. 


PHILIPS 

Model AD 0160 T 8 1" Dome Tweeter, 
$ 10 . 00 . P. a. P. 50 c 


CAR AERIAL 


SOLDERING IRON 


HORN TWEETER 


standard car aerial 
Lockdown car aerial 


$3.50 240V. AC. 30 watts. Lightweight 2 V 2 OZ. 
$4.50 Heating time 1.8 mins. 


8 OHMS. 20-20,OOOHZ. 20 watts. $8.95. 
P. 50c. 


$7.25 


P & 
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21 WATT P. A. AMPLIFIER — AAIXER 


As feature d in June issue Electronics-Aust, 

complete kit 
of parts. 

$57*00 


CARBON RESISTORS 

Current type resistors by Philips, IRC, Ducon & Morganite in 
a wide range of values from 100 ohms to 10 meg. Vz and 1 watt 
$1.50 per 100 Post 30c Exti a 

MIXED CONDENSERS 

The condensers are in most popular brands and include 
polyester, paper, mica ceramic and electrolytic on values to 
8mfd. 

$1.50 per 100 Post 50c extra 

CERAMIC CONDENSERS & THERMISTORS 

A large range of current disc & tube ceramic condensers & 
thermistors. 

$1.50 per 100 Post 30c extra 

POTENTIOMETERS 

The pots are all current' types and include switch pots, 
standard pots, pre-set etc. 

$1.50 per doz. Post 50c extra 


Post Extra 


NEW 21 WATT GUITAR AMP 

FEATURED IN OCT ISSUE ELECTRONICS 
AUSTRALIA COMPLETE KIT OF PARTS 
$49.00 post extra. 


NEW GARRARD RECORD CHANGERS 
MODEL 1205 

4-speed manual or automatic operation fitted 
with Garrard Crystal Pick-up. $25.00 
BUhKS Post & Packing $2.50 extra (Reg. Post) 


REGRET SPECIAL VALUES IN RESISTORS, POTS, & 
CONDENSERS CANNOT BE SUPPLIED. 


PLAYMASTER 136 STEREO AMPLIFIER 


COMPLETE KIT OF PARTS 
INCLUDING METAL COVER 


DECODER UNIT AS FEATURED 
IN NOV ISSUE ELECTRONICS AUST 

$ 10.00 

POST 


Above Kit less 
transistors $56.50, 


$ 66.00 

POST EXTRA 


Ckimplete kit of parts as listed 
including printed circuit board 


PHILIPS VALVE & PICTURE TUBE 
DATA BOOKS 

hard covered book of over 500 pages covering all 
modern valves & picture tubes. List price $4.75 — 
Special $1.75 


At last a breakthrough in the cost for high quality 
portable radio transceivers of the walkie-talkie 
hand-held type. We are introducing and offering 
for sale a fully PMG approved Transceiver. 

MIDLAND 1 WATT TRANSCEIVER 

for 27,240 KHz operation with switch provision 
for two additional channels, tone call signal, 
background noise squelch control, battery 
voltage indicator, steel case with separate cover, 
good for five miles distance communication 
under average field conditions, with penlite cell- 
batteries for ONLY $39.95 PER UNIT, FULLY 
GUARANTEED. 

Post & Packing $1.50 extra (Reg. Post) 


A TRANSISTOR PREAMP FOR MAGNETIC 
PICKUP OR TAPE HEAD (Stereo) 

Using 2 transistors per channel, as 
featured in “Electronics Australia” 

(Sept. 1971). Complete kit includes '] ^ 

transistors, PC board, resistors, jj 1 

capacitors. " 

Circuit and full details supplied. f JLJL^ 

Kit (not incl. box) $7.90 [j ffESI 

240V Power Supply 14.50 ; j ? 

Metal box 12.75 extra ^ 

State if required for pick or tape head. jmSSSSSSSSSSSSSSSSm^ 


MAGNAVOX WIDE RANGE TWIN CONE SPEAKERS 

8 on 16 ohms VC. Post and packing ^c 
6WR MK V 12 Watts RMS $9.90 

jBWR MK V16 Watts RMS $10.75 SPEAKER SPECIAL 
lOWR MK V 16 Watts RMS $11.50 Imported Tesla 8 
12WR MK V 16 Watts RMS $12.50 Speakers. 8 ohm imp. $4.7 
8-30.30 Watts RMS $18.50 Post and Packing 65c. 

3TC Tweeters $3.75 _ 

Philips Dome Tweeter $10.50. 


NEW LOW COST STEREO SYSTEM 

AS FEATURED IN JAN. ELECTRONICS AUSTRALIA 

Complete kit of parts including “Garrard” record player 
with auto, stop and crystal pick-up. Magnavox 8WR or 
6WR wide range twin coned spjeakers. (Cabinets not 
supplied). Amplifier only, less speakers and player, 
$32.00 

$69.50 Post and packing $2.50 extra. 


POLYESTER CAPACITORS 

Pack of 100 new polyester capacitors .001 to 0.1 in 160, 250 and 
400 Volts working. $3.50 Plus 50c Post and Packing 


NEW IMPORTED STEREO TURNTABLE AND PICK-UP 

OPERATION ^ speed turntable with ceramic 

stereo pickup counter-balanced 
tubular arm, $7.90. Base in teak 
walnut, $6.50 extra. De luxe 
base $8.50 Post 50c or $1.00 with 

Turntable and motor separate $4.50 


broadcast tuner kit 

$22.50 
Post 75c 

Complete kit of parts including dial mechanism and 
zener diode for this I.C. tuner as featured in Feb. 71E.A. 


NATIONAL RADIO SUPPLIES 

332 Parramatta Road, Stanmore, NSW 2048 Phone 56 7398 
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LISTENING TO 
THE WORLD 

by Arthur Cushen, MBE 

L . . 

The Swedish Telecommunications Administration is testing the first of three 
500kW transmitters, before handing them over to Radio Sweden. The tests 
have been widely reported by readers. 


Late last year the initial tests by Radio Sweden of the 
first of three 500kW transmitters were heard on 
21715kHz at 0900GMT. A recorded announcement said: 
“'Hiis is the Swedish Telecommunications Ad¬ 
ministration testing on a frequency channel between 
5.95 and 26.1mHz a new 500kW short-wave broad¬ 
casting transmitter SCB2 located at Karlsborg, 
Sweden”. 

These transmitters use a log periodic antenna for the 
test transmissions. Later 500kW transmitters will be 
tested at Karlsborg and Horby. Radio Swe^n plans to 
make extensive frequency and schedule changes to 
incorporate this higher power. 

Other frequencies have been observed during the 
tests. FYed Humphreys of Wellington, NZ, reports 
7105kHz at around 0730GMT. Reports from Europe 
quote 11705 and 7215kHz at around 0900GMT. John 
Mainland of Wellington, NZ reports 9745kHz at 
0400GMT, while David Foster of Melbourne, Viet, 
reports 15295kHz from around 0900 to llOOGMT. 

ISRAEL USING 11960kHz 

A new English transmission on a new frequency ; Kol 
Israel on 11960kHz at 0500GMT. This is a relay of the 
Domestic Home Service, only recently carried 
simultaneously on short-wave. Three frequencies are 
used, 9009 and 9625kHz with excellent reception, and 
11^60kHz with some interference. 

The transmission includes news in English up to 
0510GMT, press comment and music and, at 0515GMT, 
a transmission in French. According to the an¬ 
nouncements the next news broadcasts were at 1.30pm 
(1130GMT) and 10.30pm (2030GMT). This latter 
session has been on short-wave for some years. 

MADRID ON 9620kHz 

Radio Nacional, Madrid, has been observed on a new 
frequency on Sundays when 9620kHz relays the Home 
Service from 0900GMT. This frequency is well received 
on opening, but with some sideband interference from 
Radio Canada on 9625kHz. 

this transmission is from 0900-2130GMT and on other 
days from 1300. Sunday frequencies are 6065,7190,9515, 
9620, 11920kHz, plus the week day frequencies 6140, 
7105, and 9570kHz from 1300GMT. 

BBC WORLD RADIO CLUB 

The BBC World Radio Qub program now has an 
additional time. This follows a request from Eurq>ean 
listeners for a more suitable time. The schedule is 1330* 
1345GMT Wednesday. 2030-2045 Thursday, 2345-2400 
Friday, and 0815-0830GMT Sunday. 

The Club is open to any interested listener. 
Programs consist of topics to interest the short-wave 
listener, as well as DX items each week. The address 
is: BBC World Radio Qub, Bush House, London WC2. 

DX SESSION RETIMED 

The DX session by the Voice of Hq)e at Lisbon, 
Portugal over the Trans Europe transmitters is now on 
Sunday at 0935GMT on 9670kHz. It is compiled by the 
World DX Club of the United Kingdom. The new time 
replaces 0500GMT, at which time the channel is used 
by the Voice of America. Reports of this program are 
welcome and replies will be by QSL card. The address 
is: The Voice of Hope, PO Box 5409, Paris 9, France. 

TUNIS ON 11880kHz 

Radio Tunis, has been received on 11880kHz at good 
strength from opening at 0455GMT. At this time an 
interval signal is play^, followed by the time signal at 
0500GMT and the news in Arabic. At 0510GMT the 
program continues in Arabic with music and an¬ 
nouncements. It is presumed this frequency which 
replaces 11900kHz, is used to avoid interference from 
Radio South Africa. 

According to Bob Padula of Melbourne, Radio Tunis 


has also been heard on 15265kHz, replacing 15215kHz, 
at around 1900GMT, in Arabic. 

CANADA INVOKES RULES 
For many years the Radio Canada Short-wave Club 
program, from Montreal, Saturday, 0845GMT, has 
been one of the most popular; emphasised by the Club 
membership passing 13,000. 

Membership involves sending a monthly reception 
report to Radio Canada. Drastic action was recently 
taken by Radio Canada against many of its members 
in the US who failed to meet these requirements. Some 
1800 members received a circular and only 400 gave 
reasons why their reports had not been received. The 
Club therefore deleted 1400 from its membership. 
Readers should approve this action as there are many 
listeners who aim to belong to as many clubs as 
possible without honouring the obligations they un¬ 
dertake. In this World Friendship year it is an op¬ 
portune time for listeners to reflect that the act of 
joining a club does not end one’s responsibility. 

SRI LANKA SCHEDULE 
According to the DX Club of India, Radio Ceylon is 
broadcasting from the Republic of Sri Lanka in 
EInglish with the All Asia commercial service, 0030- 
4030GMT on 11725, 9720, 6075kHz and 1230-1730GMT on 
11725,9720,7190kHz. 11725kHz replaces 15120kHz. News 
from the BBC is at 0200,1300, and 1600GMT. 

The 11725kHz channel has been heard in New 
Zealand with the Morning Slow at 0300GMT. On 
Sundays the program includes popular music, iden¬ 
tification at 0330GMT, and a gospel program The Voice 
of Prophesy. Signals are good until the station closes at 
0430GMT but there is considerable interference for the 
last 30 minutes. 

NEW GUINEA STATIONS 
Signals from Papua New Guinea are mainly in the 
120 and 90 metre bands and all stations can be received 
under good conditions. 

TTie latest signal is Radio Northern District from 
Popondetta on 2468kHz. The signal is observed around 
lOOOGMT with programs in Pidgin. The schedule, 0800- 
lOOOGMT, seems to have been extended. The Address 
is PO Box 137, Popondetta, Papua New Guinea. 

Another signal is Radio Marobe from Lae on 3220 
kHz. Signals have been observed around lOOOGMT and 
all programs are in Pidgin. The Station Manager is a 
former NZBC announcer, Martin Hadlow of Nelson. In 
verifying he sent a poster showing a radio receiver 
with the various stations marked on the dial and the 
text in Pidgin. The address is PO Box 1262, Lae, Papua 
New Guinea. 

According to the New Zealand DX Times the next 
two stations to come into operation around August are 
Kimbe (frequency not allocated) and Mendi, 3275kHz. 
Both stations to be 2kW. This will leave six stations 
(listed in the December issue) to come into operation. 
LATIN AMERICAN SIGNALS 
Signals from Latin America are again being heard in 
our afternoons and (Chris Davis of Featherston, NZ has 
supplied a list. 

COLOMBIA: as follows: 

Radio Sutatenza Bogota; 5075kHz, heard at 0530GMT: 
Radio Colosal Neiva; 4945kHz, heard at 0600GMT: 
Radio Santa Fe Bogota; on 4965kHz at 0545. Emisora 
Nueva Granada, Bogota; 6160kHzat 0800GMT. La Voz 
del Tolima, Ibaque; 6040kHz at 0830GMT. Emisora 
Neuva Mundo, Bogota; 47S5kH at 0545GMT. Ondas Del 
Meta, Villavicencio; 4885kHz at 0730GMT. BRAZIL: 
Radio Bandierantes Sao Paulo; 6185kHz at 0830GMT. 
Radio Brasil Central, (joiania; 4995kHz at 0800GMT. 
Radio Timbira, Sao Luiz; 497^Hz at 0830GMT. 
ECUADOR: Radio Centinela de Sur Loja; 5020kHz at 
0500GMT. Radio Luz Y Vida Loja; 482SkHz at 
0600GMT. Radio Popular Independiente, Cuenca; 
4810kHz at 0600GMT. 


^ MEDIUM-WAVE NEWS 

' UNITED STATES: US signals are common in NZ but 
not so much in Australia. A Queens¬ 
land reader. Peter Angus, Upper Mount Gravatt 
reports West (hast stations around 1300GMT. KNX 
Hollywood, 1070kHz, is one of the most consistent, with 
a news format at 132ioGMT. KING Seattle, Washington, 
1090kHz, was heard at the same time but suffered 
interference from Asian signals on the same 
frequency. KFl Los Angeles, 640kHz, was received 
after 1400GMT with little interference, KXL Portland, 
Oregon. 750kHz, was heard after 1400GMT with little 
interference. 

AUSTRALIA: A new commerical station is to be 
located at Charters Towers, Queensland according to 
the Australian Broadcasting (hntrol Board. No 
frequency has yet been allocated but the power will be 
up to 2kW. 

OKINAWA: Mervyn Branks, Invercargill, NZ has 
verified the Okinawan commercial stations 
and provides the new callsigns allocated to them. 
KSAR, 740kHz, has changed to JORR. KSBK, 880kHz, 
is now JORO. l^th have been heard after 1600GMT. 

ST. KITTS: A new station with the slogan ‘‘Radio 
Paradise” has been heard by Keith Robinson of In¬ 
vercargill, NZ. on 1265kHz, at 0900GMT. The power is 
50kW. The station is operated by the company which 
operates PJD2 at St Maaten, which uses lOkW and is 
also heard on 1295kHz with gospel programs. 
(JILBERT & ELLICE ISLANDS: For many years 
Radio Tarawa has operated on short-wave, but 
recently the transmitter was shifted to a new site and 
converted to medium-wave operation. According to the 
1973 World Radio Handbook they are using 580kHz with 
2kW and the same program as the key station on 
844kHz using lOkW. Reception would be possible 
around sign-off at 0930 weekdays, 1030 Saturday, 
lOOOGMT on Sunday. 

MALTA: The BBC relay base which has operated for 
many years from Malta has been closed by the Maltese 
(jovemment. The transmitter relayed the Arabic 
service from London and it is understood that the 
Egyptian Government requested its closure. 

FLASHES FROM EVERYWHERE 
EUROPE 

PORTUGAL: Trans Europe transmitters at Sines 
relay Radio (^nada programs to Elastern Europe. The 
tentative March schedule is: 6015kHz; ()345-0400GMT. 
7285 ; 0345-0400. 9615 ; 0330-0400. 11935; 1330-1445, and 
15315kHz; 1345-1445GMT. 

ALBANIA: According to the World Bulletin, Radio 
Tirana appears to have six transmitters in operation at 
the one time. They have been heard in Engli^ to North 
America on 7300 and 9480kHz, 0430^)500GMT and, at the 
same time, in Arabic on 7065 and 9500kHz, and in Greek 
on 6200 and 7087kHz. 

FRANCE: According to Sweden C^ing DXers ORTF, 
Paris has been not^ on a new frequency, 11835kHz, 
with Spanish to Latin America at 0135-0200GMT. 
Parallel frequencies are 11730 and 11965kHz. 

A new English transmission from Paris has been 
reported by Douglas Doull of Auckland, NZ from 1030 
to 1115GMT on 15295kHz. Several other frequencies 
carry the program and the best is 2158(^Hz. 
AFRICA 

ALGERIA: Radio Algiers advises that their present 
schedule is: French to West Africa 0600-0900GMT on 
6145kHz and 15420kHz; 0900-1800 on 9725kHz. European 
transmission 0600-0900 and 1800-2400 on 6145, and 0900- 
1800GMT on 9725kHz. 

SEYCHELLES: A report from India states that FEBA 
on Seychelles has purchased a new lOOkW transmitter, 
to be in use by the end of the year. With new high gain 
transmitting antennas this will give Indian listeners 
very strong and reliable signals. 

SOUTH AFRICA: Radio South Africa at Johannesburg 
is on the air daily to Australia, 1000-1055GMT. Two new 
frequencies are 15285 and 17870kHz (replacing 15220 
and 17820kHz) plus 21520kHz. The New Zealand ser¬ 
vice, 0800-0855GMT, remains on 17815 and 21545kHz. 

AMERICAS 

MEXICO: XERMX, Radio Mexico, Mexico Qty, has 
abandoned 21705kHz for 1538SkHz at 230(M)400GMT. 
Other frequencies remain the same; 9705, 11770 and 
i5125kHz. 

BOLIVIA: A new signal from Bolivia is Radio 
Nacional, Huanuni, on 5965kHz. The station was ob¬ 
served in New Zealand on Christmas Day to after 
0600GMT. At 0810GMT it suffered interference from 
Radio Guaiba in Brazil which opened at this time. 
COLOMBIA: Ondas del Darien, Turbo, has been heard 
on 6085kHz opening at lllOGMT. It suffers interference 
from the ABC transmitter at Sydney on 6090kHz. 
CXDSTA RICA: According to Sweden Calling DXers, 
TIFC, Faro del Claribe, San Jose, has been authorised 
to use 5020kHz as well as 6037 and 9645kHz. A fund drive 
for $20,000 is in progress to buy a transmitter for this 
frequency. 0 
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CHECKED PACKED 
& POSTED 112.00 


MODEL RH 60 $29.00 Packing & Postage 

_ $ 1.00 


Pocket-size 3V4” x 4V^” x IV 4 
Instruction sheet and circuit. 


SPECIFICATIONS: 

DC Volts: 2.5, 10, 50, 250, 1000. 

10,000 ohms per volt 
AC Volts: 10, 50, 250, 500, 1000. 

DC Current: .1, 25, 250mA. 
Resistance: 20K and 2M. 

Decibels: —20db, -l-62dB, 0.7KHz. 
Capacitance: .0001, .01, .0025, .25uF 


50,000 Ohms per Volt DC. 

10,000 Ohms per Volt AC. 

Specifications: 

DC Volts: 0.25,2.5,10, 50, 250, 
500, 1000. 

AC Volts: 10, 50, 250, 500, 
1000 . 

DC Current: 25uA, 5mA, 
50mA, 500mA 

Resistance: lOK, lOOK, IM, 
lOM. 

Decibels: —10 -f62dB. 

Accuracy: DC ±3 p.c., AC 
±4 p.c. (of full scale). 

Batteries: Two 1.5V dry 
cells. Overload protected. 


MODEL RH 20 $15.00 Packing & Postage 

75c 


20,000 Ohms per Volt DC 
10,000 Ohms per Volt AC. 
Specifications: 

DC Volts: 0.25, 2.5, 10, 50, 250, 1000. 
AC Volts: 10, 50, 250, 500, 1000. 

DC CJurrent, 50uA, 25mA, 250mA. 
Resistance: 7K, 700K, 7M. 

Decibels: —10, -f22 (at AC / lOV) -h 20, 
+36 (at AC/50V). Upper frequency 
limit 7KHZ 

Batteries: Two 1.5V dry cells. 
Complete with test leads 


MODEL RH-100 $39.75. Postage $1.00 

100,000 Ohms per Volt DC 10,000 Ohms per Volt AC 
• Overload protected by dual silicon diodes • Double- 
jewelled ± 2 per cent meter # ± 1 per cent tem¬ 
perature-stabilised film resistors t Polarity 
changeover switch • Mirror scale • Instructions for 
operation with circuit diagram. 

SPECIFICATIONS: 

DC Volts: 0.6, 3, 12, 60, 300, 
j y 600, 1200 (100,000/V). 

AC Volts: 6, 30, 120, 300, 1200 

(10,000/V). 

n DC Current: 12A, 300A, 6mA, 

II 60mA, 600mA, 12 amps. AC 

Fl Current 12 amps. 

I Resistance: 20K, 200K, 2M, 

I V " — 20M. 

I Decibels: -20 to +17, 31, 43, 

51, 63. 

Accuracy: DC +3 per cent. 
AC + 4 per cent (of full 

Batteries: Two 1.5V dry 
cells, size AA, **Eveready’' 
915. 


MODEL RH 80 $20.00 Packing a Postage 

20,000 Ohms per volt DC. 75c 
|f 10,000 Ohms per volt AC. 

H Specifications: 

■ DC Volts: 0.5, 2.5, 10, 50, 250, 500, 1000. 

I ^ AC Volts: 10, W, 250, 500, 1000. 

DC Current: 50uA, 5mA, 50mA, 

Resistance: 5K, 50K, 500K, 5M. 
Decibels: —lOdB + 62dB. 
jB Accuracy: DC 3pc. 

AC 4 per cent (of full scale). 
Batteries: Two 1.5V dry cells, 
size AA, “Eveready”-915. 

• Overload protected by dual silicon diodes • Double-jewelled + 2 
per cent meter • ^^1 per cent temperature-stabilised film 
resistors • Mirror scale. 


TAPE RECORDERS 


Book type Solid State tape recorder, operated by 2 
torch batteries. Mike Records, plays back, erases 
automatically. Size 10 Vi'' x 6%" x 1 14". Complete 
with mike and tape $19.75. Post and packing 75c. 


Tape Recorder TC-3000 battery operated model with 
mike and remote switch and tape $32.75. With A.C. 
adaptor for 240V operation. $45.00 complete. 
Packed and posted. 


VOtUME CONTROL KNOB 
RECORD LOCK BUTTON 
ruNCTION KNOB 


MICROPHONE 

REMOTE SNITCH 


TAKE UP REEL 
HEAD COVER 
SUPPLY REEL 


HANDLE 

^ ADAPTOR JACK 
EARPHONE JACK 
REMOTE JACK 
MICROPHONE JACK 


RANGE OF MULTIMETERS 


RADIO HOUSE PTY. LTD 


306-308 PITT STREET 61-3832 26-2817 


760 GEORGE STREET SYDNEY. 211-0171 


NEW RH (Radio House) 


HANDYMAN" RH150 $11.50 
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ANSWERS TO 
CORRESPONDENTS 


AMATEUR TRANSMITTERS: Have you 
published any projects for amateur band 
transmitters and receivers. If so, could you 
refer me to the relevant article(s). (S.L., 
Hay, NSW.) 

® We have published a number of amateur 
transmitter and receiver projects. 
However, to be able to help you, we have to 
know the band(s) contemplated, mode 
(AM,FM,SSB,CW etc), whether you prefer 
valve or solid state designs, and so on. 

BOARDS, METALWORK. ETC: Would you 
tell me where I could obtain fully etched 
printed wiring boards, chassis, metal cover 
and facia plate of the Playmaster 136 
Amplifier. Also, what is the cost of the 
items? Was the frequency response (20Hz to 
120kHz) quoted in your December issue 
correct? Finally, would you please explain 
the term “state of the art”. (D.L. Don¬ 
caster, Vic). 

Boards, metalwork, etc, should be 
available from your normal parts supplier. 
If you strike difficulty, E.D. & E. (sales) of 
Flinders Lane, Melbourne, should have 
them, and would also be able to quote the 
price. The frequency response is correct. 
The term “state of the art.” as we use it, 
refers to the technology and standards of 
the electronics industry — or the scientific 
field as a whole — at the time of writing. 

DIGITAL VOM: I looked forward to your 
digital VOM, but was disappointed to find 
that the resistance range had a 2M upper 
limit, and there were no current measuring 
ranges. I wonder if the DVOM could be 
mo^fied to provide these functions as it 
would then be a worthwhile project to un¬ 
dertake. Also, can you tell me for how long 


the Fairchild semi-conductor kit will be 
available? Lastly, is there a way I can re¬ 
set the bias on my cassette recorder to be 
optimum for CrO tapes. (D.S. Newcomb, 
Vic). 

looked at both these ideas when 
designing the DVOM. The first is im¬ 
practical because measuring 10 or 20 
megohms involves currents which are less 
than the leakage currents of the devices in 
the input circuitry. A much more elaborate 
— and therefore costly — circuit would have 
had to be evolved. Current measuring can 
be obtained by the normal method of 
placing shunt resistors across the input of 
the voltage ranges. We did not include this, 
as we believe this feature would be used 
much less than the voltage or resistance 
ranges. We iftiderstand that the Fairchild 
DVOM kit offer will only be available for a 
limited time, so that it would be wise to act 
soon if you would like to build the DVOM at 
a reduced cost. 

We have no information on the alteration 
of a commercial tape recorder to suite CrO 
tapes. Some recorders may be quite easy to 
change, others may be nearly impossible. 
We might point out, however, that there are 
other things — such as equalisation — which 
must also be adjusted for CrO tape if the full 
advantages of fiiis tape are to be realised. 


TRANSISTORS. PRINTED BOARDS. 
ETC: From the letter you published in the 
January issue written by A.B. of Brisbane, I 
think that he is rather like myself — a little 
long in the tooth, and finding transistors and 
similar components a little confusing. 
However I would advise him to persevere, 
because electronics is still one of the most 
satisfying and enjoyable hobbies there is. I 
myself did my initial training in the field in 


the days of spark transmitters, but then had 
a long gap — from 1937 to 1964. It’s been a 
long hard grind to get to grips with tran¬ 
sistors and all the complications of printed 
boards, and so on, but I can assure A.B. that 
it has been well worth the effort. 

Whilst on the subject, may I compliment 
you on the content of your magazine. Over 
the past years I have built many of the 
projects you have described, including the 
electronic “canary” which was received 
very favourably by my grandchildren in the 
UK. 

I believe you are associated with the UK 
magazine “Wireless World”. Have you any 
plans to describe a desk calculator along the 
same lines as the one they described 
recently? (V.L.F., Elizabeth, SA.) 

0 Thanks for the compliments, V.L.F., and 
we hope your comments regarding the 
results of persevering with self-updating 
serve to encourage A.B. We do plan to 
describe a small electronic calculator, but 
this will have to wait until we can be 
satisfied that all of the necessary parts are 
readily available on the local market. 
Hopefully this may not be very long now. 

RECEIVERS: I have been a reader of your 
magazine for the past three years and have 
recently been given another seven years of 
old copies. I am 13 years old and would like 
a penfriend. Have you published any 
1,2,3,4,5 or 6 transistor radios, preferably 
from 1%6 onwards? (Vincent (Graham, 6 
Garfield Ave, (Joulbum NSW 2580) 

® These are the transistor receivers 
published since 1966: “Simple Transistor 
and Crystal Sets” (July 69, File No 
4 - TRl/11); "1970 All Wave Two” (April 
70, 4/TR2/5) “FET Three” (March 68, 


“ELECTRONICS AUSTRALIA” INFORMATION SERVICES 


IMIMIIIIIIIIIItMIMIHHIIItlMHIIMMMliUlllllllllMiMIIIMMIHIMINillHIimUIMliMIMMIIIIMttMHIMnMIlllMllt 


As a service to readers “Electronics Australia" is able to offer: (1) Project 
reprints, metal work dyelines, photographs, printed wiring patterns and other 
filed material to do with constructional projects and (2) A strictly limited degree 
of assistance by mail or through the columns of the magazine. Details are set out' 
below: 

PROJECT REPRINTS: These cost 50c per project. Reprints are available for all- 
projects, but no material can be supplied additional to that already published. 
Reprints can be supplied more speedily if they are positively identified and not 
accompanied by technical queries. Material noton file can normally be supplied 
in photostat form at 30c per page. 

SUBSCRIPTIONS. BfNDERS, HANDBOOKS etc: These are handled by 
separate departments. For fastest service, send separate orders to the depart¬ 
ments concerned. 

PHOTOGRAPHS, METAL WORK DRAWINGS: Original photographs are 
available for most projects. Price: $1 for Sin x Sin glossy print. Metal work 
dyelines are available for most projects. Price: $1 These show dimensions and 
positions of holes and cut-outs, but give no wiring details. 

PRINTED WIRING PATTERNS: we can supply transparencies, actual size, 
positive or negative, as specified Price: 50c. VVe do NOT deal in manufactured 
boards. These are available from advertisers. 

BACK NUMBERS: As available. On issues up to six months, face value, Seven 
months to 12 months, face value plus 5c. l hirteen months or older, face value 
plus 10c. Postage and packing, 10c per issue extra. Please indicate if a PROJECT 
REPRINT may be substituted if the complete issue is not available. 


REPLIES BY POST: These are provided to assist readers encountering 
problems in the construction of our projects published within the last two years. 
Note, particularly, that we cannot provide lengthy answers, or undertake special 
research or modifications to basic designs. Charge: 50c. Inclusion of an additional 
fee does not entitle correspondents to special consideration. 

OTHER QUERIES: Technical queries outside the scope of “Replies by Post" may 
be submitted without tee and may be answered in the magazine at the discretion 
of the Editor. Technical queries will not be answered by interview or telephone. 
COMMERCIAL EQUIPMENT: “Electronics Australia does not maintain a 
directory of commercial equipment, or circuit files of commercial or ex-disposals 
equipment etc. We are therefore not in a position to comment on any aspect of 
such equipment. 

COMPONENTS: “Electronics Australia" does not deal in electronic com¬ 
ponents. Prices, specifications, etc should be sought from appropriate ad¬ 
vertisers or agents. 

REMITTANCES: These must be negotiable in Australia, and should be made 
payable to “Electronics Australia''. Where the exact charge may be in doubt, we 
recommend submitting an open cheoue, endorsed with a suitable limitation. j 
POSTAGE &■ PACKING: All charges shown Include postage and packing, unless : 
otherwise specified. 

ADDRESS: Ail requests for data and information should be directed to. the 
Assistant Editor, “Bectronics Australia", Box 157, Beaconsfield 2015. 
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N«w All 
Silicon 

30/60W PA 
PORTABLE 
AMPLIFIER 

12 16V, two Inputs, 5mV and lOOmV. 
Dimensions 6 V 2 in W X 3 V 4 in H x SVjin O. 15- 
ohm output, NO 7630, $62. For 125, 250, 500 
ohm output. No 763A, $64. For 240V 
operation $33 extra. 

lOW PA amplifier similar to above, 4 ohm 
output, 240V operation. No 729D, $45. 
Freight extra._ 

CD IGNITION COIL 

For EA (Fraser) circuit. Mounted on 
strong fibreglass printed circuit coded for 
all other components. Polyester film layer 
insulation. Connected and tested. For 
standard distributor. No 787; for photo cell 
distributor. No 786. $8 each. Postage lOc 
each. 

R.CS. COMPLETE 
.DO-ITYOURSELF 

[kits 

Peak reception. 
Low- price. No ex¬ 
pensive test equip¬ 
ment. Everytning 
fits. 1964 RF Trans 
porta 7. 

Complete kit — No 640 $43.50 

Portable car radio. Identical to 640 above, 
plus extra switch and car coil, etc. No. 642 

$46.00 

Postage $1. 

(Write for booklet on 640 and 642.) 

NEW TRANSISTOR PREAMP KIT 

SIZE 3 X 2x lin, 2 req. forstereo. 

LOW IMP input. 2trans,672C 
Wired ready for use, 672D M.50 

HIGH IMP,2 trans,680C $7.00 

Wired ready for use, 6800 $8.50 

HIGH IMP silicon, 3 trans, 682C $8.50 

Wired ready for use, 6820 $10.00 

Postage loc each. Write for data. 

COILS and IFs 455KHz 

Aerial, RF. Osc and iFs $2.20 

Ferrite aerial $2.50 

No. 265 Universal tape Osc coil $6.50 

Postage lOc. Write for details and price. 



ALL PRINTED CIRCUITS 
SINCE 1960 now available 

Clearly coded for easy assembly. Accurate to size. With parts list. Im 
mediate despatch. 

e Accurately machine printed and etched, 
e Specials to your drawing, 
e Phenolic or fibreglass — gold or tin plated. 

0 Special manufacturers packs of 10. 

0 Order direct or write for blueprints list. 

0 Add 20c postage. 

‘ H, ET, Philips and Mullard projects 


All printed circuits for EA, R & 
available. 

LATEST P.C's 

831 EA 72/P3 827 ET021 

829 EA 72/T2D 828 ET023 
805 EA 72/P6 830 FA 72/R2 
$2.00 ea 832 EA 71/A8 


834 ET026 
795 ET025 
$2.50 ea 

835 EA 72/13 

836 EA 72- MX6 


800 ET 034 $2.60 
806 72A6 $2.30 
847 72G7 $2.50 
846 72il0 $1.20 

840 72S10 $2.50 


HI FI BROADCAST TUNER UNIT 
4 TRANSISTORS—HIGH 
SENSITIVITY 


E 




RF, mixer, IF power detector. Adjustable aerial coupling with 461 
Dial, knobs, switch pot and whistle filter. Can be altered to 8 , 9, 10 or 
11 KHz. Complete as illustrated no. 474D, $35 + Freight 


10W STEREO 

MULLARD 
10 + low RMS 

- ^ - 

With output transistor PROTECTION. Frequency 
response 40Hz to 30KHz. Distortion 0.5 per cent. Treble, 
bass boost, 20dB. 

Completekitof parts, No. 480C $74.00 

Wired and tested, No. 480D $79.00 

Cabinet as illustrated extra $10.00 

Magnetic pickup preamp. No. 762D extra $11.50 

Inbuilt BC tuner with w / filter extra $35.00 

Plus freight. Write for brochure. For special Saturday 
demo, ring 59 6550. 


s 


TRANSFORMER 

Tap 6 V and 9V at 100mA, 

Filter capacitors, rectifier, 
resistor, etc. $7.00. Post 20c. 


NEW STEREO MAGNETIC PRE AMP 

Hum free, 5mV Input, 250mV out. Size 3ln x 
2in X lin. Wired ready for use. No. 762D. 
$12.00. Post lOc. 




A 


NOISE FILTER 

for radio and TV 

No. 27 line filter, 2A $9.00 
No. 29, lOA. No. 29B, 20A 
line filter $35 

No. 30 pulse filter, 2A 

$ 12.00 

No. 11 aerial filter $14.00 
_Order direct. Pack and post 50c. 

CRYSTAL, CERAMIC STEREO 
PRE-AMP 

In 80mv., out 250mv. Bass and 
treble 20 db. 

Part No 722C — $26. 

Part No 722D — $28.Wired ready for use. 
Plus Post 80c. 


NEW BASS BOOST 

4.TRANSISTOR STEREO AMP 
Unity Gain; 

400Hz, OdB Connect between your 

lOOHz, 5dB preamp and main amp 

50Hz, 9dB No. 791D, $11.00. 

30Hz, 14dB _ Postage 20c. 

WHISTLE FILTERS 

Part No 128, 8 / lOKC, Top Cut, $4 

Part No 129, lOKC, Notch, $5 

Plus Post 20c._ 

LATEST PRINTED CIRCUITS 

843 72 SAIO $2.80 

852 72 SA9 $2.50 

853 72 M12 $2.50 

850 ETO34A $2.60 

Plus post 20c. 

DIAL KIT Playmaster 138 $4.50 post 20c. 


R.C.S. 


Order by mail. Cheque or Money Order (add postage) direct to:— 
RADIO PTY. LTD., 651 FOREST ROAD. BEXlfY, N.S.W. 2207. 587 3491 


TOKAI 


THE WORLD'S FINEST 
C.B. TRANSCEIVER 


OFTEN COPIED NEVER EQUALLED 

USED BY INDUSTRY & GOVT. DEPARTMENTS THE 
WORLD OVER BECAUSE THEY ARE BETTER. 

NOW THE NEW MODEL 1603 HAS 

e SUPERIOR PERFORMANCE e BATTERY METER 
e TONE CALL e 3 CHANNEL FACILITY 
• EXCLUSIVE SHCCK RESISTANT CIRCUIT SUSP, 
e NCW ALCNE WITH TWC YEAR WARRANTY 
e SPARES & SERVICE 


PETER SHALLEY COMMUNICATIONS 

127 YCRK ST. SYDNEY 
29 7021 29 3767 


Distributors: 

ViCTORIA 

ALLAN ELECTRONICS PTY LTD 
223 Camberwell Road, 

East Hawthorn 3123 
Phone 82 4369 



SOUTH AUSTRALIA 

SEISMIC SUPPLY INTERNATIONAL 

292 Main North Road, 

Blair Athol 5084 
Phone 44 6611 


QUEENSLAND 
L E. BOUGHEN & CO. 
30 Grimes Street, 
Auchenflower 4066 
Phone 70 8097 


WEST AUSTRALIA 

J. & N. TAYLOR £r CO. LIMITED 
34 Cliff Street, 

Fremantle 6160 
Phone 35 5733 
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4 TR3 3); “Three Transistor Radio” 
(July 72, 4 TR3 5); “Building a 

Superhet Receiver” (St^ 72, 8/ BE 17- 
part of the Home Study Course). Reprints 
are available from the Information Service. 
Unfortunately, Vincent, the rest of your 
letter is outside the scope of our information 
service. We cannot undertake long 
technical discussions through these 
columns. Much of the information you 
require may be found in the chapters of the 
Home Study Course. 

FENFRIEND WANTED: Congratulations 
on an excellent magazine, I am 13 years old, 
and a member of a radio club in Melbourne. 
I am looking for a penfriend about my age, 
so could you publish my name and address. 
Also, have you ever published a short-wave 
tuner. (Daryl Powell, 24 Vine St, Braybook, 
Vic 3019). 

® Thanks for the compliment, Daryl. Best 
of luck with your penfriend. We have 
described a number of short-wave 
receivers, but we cannot really help you 
without knowing the type required (valve, 
transistor), the bands required, and so on. If 
you care to write again with a few more 
details, we’ll try to help. 

PROJECT KITS: I require information on 
he construction of one of the EA projects in 
:he December issue, the Playmaster 136 
Stereo Amplifier. Is it possible to obtain the 
L'omplete kit of parts; from where and at 
A^hat price? *\lso, where do I obtain the 72 / 
5a9 boards and detailed plans? (L.J., Lake 
Heights, NSW.) 

5Kits of parts (less the power amplifier 
transistors) may be obtained from a 
number of parts suppliers, many of whom 
advertise each month in the magazine. The 
boards should come as part of the kit. 
Alternatively, the boards may be obtained 
from such suppliers as RCS Radio, 651 
Forest Road, Bexley, 2207. All the con¬ 
structional material available was 
published in the magazine. 


NOTES & ERRATA 

AC VOLTAGE REGULATOR (February 1972, File 
2 PC 17): The circuit may be used to drive trans- 
foremer loads if a 100 ohm 1 watt resistor and 
0.22 400V paper capacitor are connected in series 
from A1 to A2 of the Triac. 

6V CDI SYSTEM (November 1971, File No 3 TI . 10) 
Stocks of the FX2243 ferrite core assembly originally 
specified for this project are now exhausted, and there 
appears to be little likelihood that they will be 
replaced. An alternative which has been suggested is 
the Philips “E" cores 4322 020 34850 (2 off) with the 4322 
021 31830 former (1 off). The magnetic characteristics 
of this core are such that winding data for the FX2243 
can usually be transferred directly to it (ie, turn for 
turn). We have not had an opportunity to confirm this, 
but interested readers may care to experiment. 
DIGITAL VOM (January-February 1973, File No 
7 M 42) ; The parts list on page 35 of the January 
issue should list 5 x 2N3638A transistors, not 3. 


LOGIC TRAINER from p31 

until eventually the LED will appear to 
simply glow at medium brilliance. 

Approximate frequency range of the 
clock in the “slow” position of the switch 
should be 0.5-70Hz, which is generally 
very suitable for demonstrating 5ie basic 
operation of logic circuits. The 
corresponding range in the “Fast” switch 
position is 75kHz-12MHz, which allows 
analysis of propagation delays and timing 
problems. 


There you have it, then: an up-to-date 
logic trainer unit, low in cost, compact and 
easy to build. Yet with it you can mock up 
virtually all of the basic configurations of 
digital logic, as we will show you next 
month. But in the meantime, have a play 
with it yourself — besides being a worth¬ 
while tuitional aid, it’s also good fun! 


SERVICEMAN . . . from p61 

Struck by lightning and the effect of the 
surge had been twofold. First it had so 
damaged the switch as to render it open 
circuit, thus putting the set out of action. At 
the same time it had created a circuit from 
one of the switch contacts — the one con¬ 
nected to the transformer rather than the 
mains — to the switch cover and thus to the 
chassis. So, when I effectively bridged the 
switch contacts. ... 

Unfortunately for the owner I had to 
replace the entire twin pot switch combina¬ 
tion, a relatively expensive unit. Still, that’s 
the luck of the game. 

I related this story to a colleague just 
after I wrote it. With a grin and an “I-can- 
beat-that-one” expression on his face he 
said, “That reminds me . . .” 

The set in his case was a fairly ancient 
mantel radio. It formed part of a trade-in 
deal which my colleague had organised and 
the owner made no bones about the fact that 
he was glad to see the back of it. “TTie things 

no b-good,” he explained, “every time 

I tune in Sm it blows the fuse.” 

Mentally, my colleague did a bit of a 
double take at this announcement. As he put 
it, “I thought I’d heard everything, but that 
one really rocked me”. But it was no time to 
argue with the customer, and he simply 
acted as though that sort of thing happened 
every day. 

Subsequently, he took the first op¬ 
portunity to satisfy his curiosity. And 
^most as soon as he opened the back of the 
cabinet the reason was clear. The set used a 
conventional cord drive dial and, at some 
earlier time, the cord had failed. Someone, 
obviously quite inexperienced in such 
matters, had replaced it. 

It was a quite conventional drive system. 
There was a drum mounted on the gang 
shaft, with a couple of anchor points to 
secure the ends of the cord, one end being 
anchored via a tension spring. / 

It was the spring that had caused the 
trouble. These drive systems are not the 
easiest to re-string and this one was no 
exception. Replacing the spring inside the 
drum had apparently proved t<w much for 
our hero, who had elected to fit it in a much 
more convenient position, in the cord, 
between the drum and one of the pulleys. 

Unfortunately, the cord ran just above the 
power switch on the volume control. The 
cord itself was clear, but every time the set 
was tuned to 2SM the spring rubbed against 
the active and neutral contact on the switch 
(it was a double pole type) putting a dead 
short across the mains. 

And just to make sure that it did the job 
properly, our hero had discarded (or lost?) 
the original spring and had substituted a 
shorter but much heavier one, apparently 
purchased at the local hardware store. As a 
result it was well able to carry the current 
until the fuse went, although the surround¬ 
ing area was liberally splattered with 
particles of molten metal. 

So there it was — tune in 2SM and blow the 
fuse! ® 


There'S a place 
for you In the 
growing world 
of electronics 

Whether you^re a hobby 
enthusiast or have professional 
ambitions^ a Stott^s course will 
help you find it. 

Every day the number of applications 
for electronics in industry, science and 
business increases. It’s a field which 
offers valuable career opportunities in 
manufacture, installation, servicing 
and sales-but only for people with 
thorough training. 

That’s why Stott’s have just introduced 
an important new course, Introduction 
to Electronics. It combines both the 
theoretical and practical aspects, and 
includes a number of experiments to 
give you experience in the construction 
of electronic ei^uipment. Extensive kits 
are supplied with the course. 

Other Stott correspondence courses 
will help you become expert in the 
theory and practice of radio communi¬ 
cations, or give you the know-how to 
get an Amateur Operator’s certificate: 
Radio for Amateurs Course: 

From radio basics, to intricate prin¬ 
ciples. Receiver design and construc¬ 
tion. Latest techniques in electronics. 
Everything you’ll ever need to know, 
made easy to understand by top radio 
engineers. 

Amateur Operator’s Certificate; 

Gives you the background knowledge 
and the skills you need to pass the 
PMG exams and get your Certificate of 
Proficiency. 

Make your place in the world of 
electronics. Start today by sending in 
the coupon below. 


Sstutts 


EA373^ 
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TECHNICAL CORRESPONDENCE COLLEGE 

169 Flinders Lane, Melbourne, 3000. 383 
George St., Sydney, 2000. 290 Adelaide St., 
Brisbane, 4000. 45 Gilles St., Adelaide, 6000. 
89 St. George’s Terrace, Perth, 6000. P.O. 
Box 3396, Singapore 1. 

Please send me, free and without oblij^ation, 
full details of your courses ^in Radio and 
Electronics. 

Mr., Mrs., Miss. 

.Age. 

Address. 

.Postcode. 

No sales counsellor will call. 


i STC441 
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FOR SALE 


LAFAYETTE HA700 five band communciations 
receiver and Grundig TK27L stereo deluxe tape 
recorder. Both in as new condition. Offers to Ross 
Murray, 4 Keogh Ave., Ardlethan. 2683. 


LOOK, almost giveaways! Gramdeck tape recorder, 
new $35. BSR TDIO tape deck 4T, 3 speed stereo,$38, 
as new. 100 WRMS Git amps, new $125. Mariner 
Stereogram $27. Box 98, E. Caulfield, 3145. 


SALE . . . SALE . . . SALE at MICRONICS. Hurry for 
these specials — this month only!!! SElOOl — 10 for 
$2.50, BZY88 6v2—10 for $3.50, EM401—10 for $1.95, 
EM404 — 10 for $2.30, 2N301 — 10 for $12, M5102AY — 
2 for $9.50. ELECTROLYTICS: 47uF lOV — 10 for 
45c, 4uF 25V - 10for45c, 47uF 25V — 10 for $1.90. 
TRIMMERS: 12 — 120pF — 10 for $1.50. Ten Pin 
mounting strips — 10 for 75c. Copper Clad Board 6" x 
6" 10 for $3.50, Resistors, mixed — 100 for $1. 

CERAMIC DISC CAPS: 1.8, 2.2, 10, 22pF (500V) — 3c 
ea., .001 50V, .022 500V — 3c ea., 68pF 3kV — 5c 

ea. POLYESTER CAPS: .001, .0022, .0039uF 400V — 

5c ea., 47uF 200V— 10 for 75c. STYROSEALS: 47, 
220, 820 pF (630V) 5c ea. Ferric Chloride Etchant 
(Solid) 100 gram bag — 40c. Post Pack 20c. 
MICRONICS, PO Box 175, Randwick, NSW 2301. 


CREED teleprinter $60.00, Rectifier RA-87 (correct 
stepdown transformer and 60MA DC source to suit 
American Teletype gear), $10.00, B29 low freq Rx 
15KC 550KC $55.00, B40HFRZ B'cast to 30 megs 
$125.00 (this Rx often referred to as being the poor 
man's AR88) B40A low freq. Rx $60.00, ARC 49, 100- 
156 Megs 48 xtal locked plated modulated Tx $22.00, 
AWA Austraphone, 4 xtal locked Tx channels 
tuneable Rx to 16 megs $60.00, AWA HFRx, 4 xtal 
locked RF heads switched into common IF channel 
$40.00, ARC 2 TXRx, 2 to 9 megs autotune in 4 
Ranges, $70.00, CRO tube VCR 511B, long persistence 
$4.50, 3 to 6 and 6-9 meg Command Receivers. 12 Volt 
Conversion $22.50 each, W. Babb, 76 David Av., East 
Keilor 3033, Vic. Phone Melb. 03-3374902. 


RAAF type 1082 Rx, 1083 Tx, MN26H compass con¬ 
troller, ARN 6compass controller, backing plate and 
Rx Rack. W. Barr, 76 David Ave, East Keilor. 3033. 
Phone 03-3374902. 


SELL OUT BARGAINS. Speaker boxes comp. 7 x 11 x 
5. $2.80 various T.V. O.P. Transformers (older type) 
$1.50 ea. 100 L.O. T.R. 50c, 1000 pots select. The lot — 
Signal Gen. A.W.A. $25, Teletest $20 etc. Various 
Yokes Acrylic stereo covers var. sizes fr. $3.50. 51 
VILLAWOOD PL. 727 7251. 


MODEL ENGINES Plans Castings — Locomotives, 
Ships, Steam and I.C. Engines. Catalogue $1.85. 
Bolton, 72 King St., SYDNEY. 


MAGAZINES Radio 8. Hobbies 1945-1965 complete. 
Any offers. Anson, Box 129, Townsville. Qld. 


HOBIPAK - PO Box 224, Carlton South. Calculator 
keys (includes switch and cap) 1 key $1.35, 2 keys 
$2.55, 4 keys $4.60; 3015F Indicators — $4.00 ea; 
Electrolytic condensers double ended — 2 uF 12V, 
18c; idOuF 25V, 37c; 250uF 50V, 46c; 470uF 25V, 

52c; 470uF 40V, 68c; SINGLE ENDED — 2.2 

uF 25y. 23c; 5uF lOV, 23c; 25uF 25V, 23c; 
470uF 25V, 60c; lOOuF 25V, 37c; 220uF 25V, 39c. 

Dispatch charge 10c per order. 


SERVICE 

CONVOY INTERNATIONAL 
OFFERS SERVICE ON ALL 
HI-FI EQUIPMENT AT 
SYDNEY'S LOWEST PRICES 
FREE PARKING 

Special tape recorder adjustment, our 
technicians can adjust your tape recorder so 
that it gives super performance on the brand of 
tape you use. You will be amazed at the im¬ 
provement in performance for such a small 
charge. 

CWWPOJI PTY/LTD 

CNR. PLUNKETT & MACLEAN STS, 
WOOLLOOMOOLOO - 357 2444 OPEN 
THURS NIGHTS & SATURDAY. 


EXTENSION AERIALS. 80 cents each. IF colls and 
OSC 10mm, 50 ed. P.F. ELECTRONICS, PO Box 24, 
ARANDA. ACT. 


RACAL RA.222 solid State rec., xtal looked 1.5-24 MHz, 
$120, 5 Clinton Ave, Myrtle Bank, SA 5064. 


''NESS" VG 150 view-finder T.V. camera w tripod 
and manual zoom lens fl-5 22 5-90 M.M. — as new 
only $480. ELECTRONIC IMPORTS PTY. LTD., 75 
Vultung Street, West End, Brisbane, Qld. 


ELECTRONIC ORGAN — Modified Stromberg 
Playmaster. 2 manuals functional. Pedal clavier 
incomplete. Spare amplifier. $100 ono. 32 Gallipoli 
Street, Bankstown. 2200. Tel. 70 4499. 


SERVICE 

BILL TURNBULL offers you 
service on Hi Fidelity equipment 
tape Recorders, Communication 
Receivers and Electronic Test 
Equipment 

All work guaranteed 

BILL TURNBULL 

11ELULONG ROAD. 
CREMORNE. N5.W. 90 4825 


DISPLAY ADVERTS in MARKETPLACE 
are sold in multiples of one inch to a 
maximum of five inches. Rate $10.00 per 
inch per insertion, subject to continuity 
discounts. 

CLASSIFIED RATES $1.00 per line per 
insertion payable in advance. Minimum 
two lines. A convenient form is provided 
in each issue. 

CLOSING DATE is four weeks prior to 
the on-sale date. Issues are on-saie the 
first Monday of each month. 

ADDRESS all classified orders, copy, 
enquiries, etc. to: The Advertising 
Manager, ELECTRONICS Australia, Box 
162 Beaconsfield, 2015. 


WANTED 


TUNER UNIT. TT 1 2 OR 15B 747754 "MOTOROLA 

GOLDEN" M. SERIES TV OR TV AS IS. PEN¬ 
SIONER HOBBIES, BRISBANE. IPSWICH AREA 
FAVOURED. CONTACT 38 FLINT STREET, 
NORTH IPSWICH, QLD. 4305. 


No.19 WORKSHOP Manual and operating instructions 
good price. N. Boyle. R.S.D. Boort. 


PEAK FR250 T table. No arm required. Must be in 
good condition. Need two. M. Cashew, PO Box 393, 
Moe. 3825. 


OLD COPIES Model Car & Track magazine. W. 
Hassett, Box 17, Adelong. 2729. 


RECEIVER R5223 any tech. info. esp. circuit diagram 
wanted to buy. A. Juchelka, PO Box 4056, Melbourne. 
3001. 


HOBBIES Illustrated old back issues wanted for 
library. Contact Mr. Green, Melb. 54-64127. 


BUY BORROW: BC 348 man. 8. conv. data, CQ Sept. 
1956, Feb. March 1959. Moloney (02) 94 3160. 



Do not start to build yourself an 
organ without first finding out about 
the superb SCHOBER (USA) 
assemble-it-yourself kits. Inquiries to 
Schober Organs (Aust), 124 Living¬ 
stone Ave., Pymble, NSW, 2073. 
(Mail only please.) 


ELECTRONICS ri 

Australia HIB 

Guarantee yourseff a complete set of Issues for your 


library with no copies missing. Subscription Ratos 

POST THIS COUPON TO: 

Subscription Department. ELECTRONICS Australia, Australia 

Box 139 Beaconsfield, 2015 New Guinea. 

New Zealand 
$6.50 per year 

Elsewhere 

Address . $9.00 per year 


Enclosed is $. for.years. Start with 


TIME CLOCKS 


240v. 50 cs 15A C'tacts 



Sangamo Horstmann 


Used Tested 

$10.00 

each. 


and G'teed 

Pack &■ Post 70c 
WA $1.00 


CLOCK DISPOSAL CO. 
PO BOX 147 
LINDFIELD, NSW, 2070. 
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READER SERVICE 


MULTIMETER electrical electronic instrument 
repairs, all makes. Specialising in Japanese types. 
Fast service, all work guaranteed. WESTERN 
METER & INSTRUMENT SERVICE, 31 Hazel 
Street, Girraween, NSW. 2145. Phone (Sydney) 
631 2092. 


ELECTRONIC wiring and assembling. Stereo am¬ 
plifier cassette recorders and all transistorized 
equipment. Expert workmanship. Phone 77-5737, 602- 
5277. 


BASIC ELECTRONICS HANDBOOK: Supplies of the 
third edition of this very popular handbook are now 
exhausted. The new and fully updated fourth edition 
is currently being prepared for printing, however, 
and advance orders are being taken at the original 
price of S2.00 plus postage. 


HIFI STEREO 
ANNUAL 

An authoritative yet highly readable 
guide to hifi, stereo, tape recording and 
quadraphonics — printed on ultra gloss 
paper. Priced at $2.30 including 
postage, from "'Electronics Australia" 
at Box 157, PO Beaconsfield, 2015. 


CD.!. SYSTEMS TRANSFORMERS 
& CONVERTERS 

6 & 12 volt negative and positive polarities 
transformer only S6 including tax, p. & p. 50c 
extra. Converter less transistors only $10 in¬ 
cluding tax. Pi & p 50 c extra. 

F. MIHAt - 48 Chape! Rd., Moorabbtn, Vic. 
3189, Tei. 95.4839. 


/Qs BARGAIN 
V®/ PACKS 

NEW 1972 SEMICON- 
DUCTOR PRICES, 
LARGER RANGE, 
UNBEATABLE PRICES. 
ALL BRAND NEW 
TESTED. 


lO—Audio type similar 

BC108 $1.50 

10—RF type, similar 

BF115, 3693 $1.80 

10—Audio silicon PNP 

sim.2N3638 $1.50 

10—Audio silicon PNP 

sim.2N3638A $1.60 

10—RFHIGAIN $2.20 

10—Low noise audio type 
similar BC109, 4010 $2.50 

10—Audio type sim. 

2N2926 $2.20 

5—Silicon pair comple¬ 
mentary output 22V 
500mW $3.00 

10—Audio type similar 

BC207 $2.50 

10—PNP RF silicon $1.95 

2—Silicon complemen¬ 
tary lamp 95c 

Pack Post 20c. 


RECTIFIERS-DIODES^ 

L.E.D/s 


10—IN60 diodes 

$1.60 

10—OA90 diodes 

$2.20 

each 

2SC 

10—Similar BAIOO 

$1.40 

each 

20C 

10—400v lA. EM404 

$2.00 

each 

25c 

10—EM406 

$2.50 

each 

32C 

10-600V 1A408 

$3.20 

each 

38c 

10—lOOOV lA 

$4.90 

1~L.E.D. 

96c 


PLAYMASTER KITS 

AVAILABLE 

127 128, 131, 132, 134, 136 etc 




WILLIS TRADING CO. 

445 MURRAY ST.. 

. PERTH.'W.A. 

^ 21 7609 


MAIL ORDER 
Box X2217 j 
G.P.O. 


NEW 

KIT 


S.E.W. 
M.D. 

_ METAL 
▼ DETECTOR 


Complete kit — 5 transistors, pc 
boar^ speaker and instructions 
Lots of fun — will detect burled 
metal, coins, etc $29.60 
Pack-post $1.50 


ALSO NEW ECONOMY 
MODEL $7.95 ^ post. Used in 
conjunction with your trens 
radio. 


ALPHA 6 BAND. 
BC. MARINE. S.\N. 
AIRCRAFT. VHP. FM. 
15 TR PORTABLE. 



Battery or 240V AC Tuning 
Meter 5" Spk. 

540-1600 KHz 88-108 MHz FM 

1.8-4MHZ 108-135 MHz 

4.12MHz 145-174 MHz 


BUILDS RADIO a 
ELECTRONIC 
PROJECTS 



$6.50 p & p 55c 


No soldering required. Ideal 
beginner's project. Complete 
with instructions. Includes a 
crystal set and 2 transistor radio 
design. 


TRANSISTOR. RADIO 
KIT 

2 silicon transistors easy to build 
— all parts supplied Including PC 
board and full instructions 



$525 +216 type battery 
PP55& 


NEW MODEL 



7 TRANSISTOR RADIO KIT 

Silicon transistors, complete 
with instruction book, carrying 
case and earphones. 

Special price . I$.7S 

Wired. $n.75 


$109.50 P.P. $1.50. 


Post and pack, 75c. 


Buy quality iC's direct from the USA 

AU items are new and are sold on a money back guarantee. Do not add postage. $5.00 minimum order 
includes surface mail. Orders for $10.00 or more will be shipped via Air Mali. Customs forms will be attached and 
orders will be shipped within 24 hours of receipt AU prices are in Australian dollars. Bank cheques. Money 
Orders or cash will be accepted. Purchase Orders are accepted from International firms, schools, and govern¬ 
ment agencies. Data sheets provided with all Items. 


TTL DIL 74XX series 


7400 

7401 

7402 

7403 

7404 

7405 

7406 
7408 

7410 

7411 
7413 
7420 
7430 

7440 

7441 

7442 

7446 

7447 

7448 

7450 

7451 

7453 

7454 


$ .20 
.20 
.25 
.25 
.22 
.25 
2.00 
.25 
.20 
.25 
1.00 
.20 
.20 
.20 
1.00 
.90 
1.50 
1.25 
1.00 
.20 
.20 
.20 


7460 

7470 

7472 

7473 

7474 

7475 

7476 
7480 
7483 
7486 

7489 

7490 

7491 

7492 

7493 
7495 
74107 
74121 
74123 

74153 

74154 

74192 

74193 
74195 


TTL DIL 74HXX 
High Speed 
74H00 $ .30 

74H01 .30 

74H04 .35 

74H05 .35 

74H20 .30 

74H51 .30 

TTL DIL 74LXX 
Low Power Series 


$ .20 
.50 
.45 
.50 
.45 
1.20 
.55 
.50 
1.00 
.65 

3.20 
1.00 
1.00 

.90 

.90 

.90 

.50 

1.20 
2.50 
1.75 
2.00 
2.20 
1.35 

.90 


74L00 

74L04 

74L10 

74L20 

74L30 

74L51 

74L54 

74L55 

74L71 

74L72 

74L73 

74L74 

74L95 

74L78 


$ .30 
.38 
.30 
.30 
.30 
.30 
.30 
.30 
.50 
.50 
.75 
.75 
1.80 
.90 


LINEARS and MISC. 
Package as noted 


LMIOO positive regulator 

T05 

$1.00 

NE560 phase lock loop 

DIL 

3.50 

NE561 phase lock loop 

DIL 

3.50 

NE565 phase lock loop 

DIL 

3.50 

NE566 function generator 

T05/.DIL8 

3.50 

NES67 tone decoder 

T05/.DIL8 

3.50 

LM309H 5V-200MA Reg. 

T05 

l.OQ 

LM309K 5v lA Reg. 

T03 

2.00 

LAA380 2w audio amp. 

DIL 

1.50 

LM311 comparator 

T05 

1.50 

LM703 RF/.IF amp. 

T05 

.80 

709 popular op. amp. 

DIL 

.40 

710 voltage comparator 

DIL 

.50 

711 dual voltage comparator 

DIL 

.50 

723 ISOma. voltage reg. 

DIL 

.85 

741 compensated op-amp. 

DIL8/.14T05 

.45 

747 compensated dual 741 

DIL14 

.90 

5558 compensated dual 741 

DIL8 

.90 

CA3065 fm sound system 

IF/ 


Dies/ AUDIO 

DIL 

1.00 

MC1013P- 85MHz ECL Flip Flop 

DIL 

1.00 

MAN1 7 segment LED display 

DIL 

4.00 


SPACE AGE SALES 


P.O. Box 484 Fair Oaks, California USA 95628. 
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Index to Advertisers 




C/v- 

■ ■ ■ 


■'"•l-.fA’i--,.. /TC-' -- -V.3/.,.j/«v" - 

Reader InfOimatioh Seiyice 


Here is a conyehTeht arid easy way fbr you to get additional information 
about products or services advertised in this issue. Just fill out the coupon,:; 


vy\.ju^ io V’ V avi voi iio^ci III iiiiDioouw. \j\jo\ I III v;;ui .ii iw i,Vii. 

:;;v stating the inf ormation yoii require, cut out the coupon and post to:^?: 

“A'"-'* ■“'A'' 

i, A Information Service, ELECTRONICS AU STBALIA;? 

Box f BT^Beaconsfield 2015.^ 

Note: Plea$e fist onjy one ad\/<ertiser and one product orf^ch coupon.1^^ 


Post to: ELECTRONICS AUSTRALIA, 

Box 157, Beaconsfield 2015 

Advertiser . Page 

Product . 

Your Name . 

Address 

Postcode . 

Position & Company . 3/73 


Post to: ELECTRONICS AUSTRALIA. 

Box 157, Beaconsfield 2015 

Advertiser Page 

Product 

Your Name 

Address 

Postcode 

Position & Company 3/73 


CMSSinED ApyiRT^^^ 


To the Advertising Manager, ELECTRONICS Australia. Box 162, Beaconsfield 
2015 

• Rease insert the following advertisement in the issue 

• Tick the classification required 

□ FOR SALE □ WANTED □ READER SERVICE □ POSITIONS 



Signed : 


Residential Address 

• I enclose P. Note Cheque for $ 


State 

being full payment for 


lines at $1.00 per line, 
(minimum 2 lines) 


A & R Soanar Group . 

81 

Ace Radio 

118,119 

Adcola Products Pty Ltd 

30 

Akai Australia Pty Ltd 

40 

Amalgamated Wireless (A'sia) Ltd 

46 

Amalgamated Wireless Valve Co Pty Ltd 

7 

Amphenol Tyree Pty Ltd 

114 

Amplion (A'sia) Pty Ltd 

91 

Eric Anderson 

86 

Audiosound Electronic Services 

19 

Australian General Electric Pty Ltd 

12 

Australian Musical Industries Pty Ltd 

34,66 

Australian Radio & TV College Pty Ltd 

OBC 

Bleakely Gray Corporation 

6,96,104 

Bright Star Crystals Pty Ltd 

85 

Peter G. Broughton 

126 

John Carr Pty Ltd 

49 

Maurice Chapman Pty Ltd 

IBC 

Classic Radio Service 

78 

Clever Hime 

111 

Convoy International Pty Ltd 

88,89,126 

CRC Chemicals Australia 

76 

R. H. Cunningham Pty Ltd 

93 

Crest Records 

67 

Deitch Bros, 

55 

EA Binders 

105 

Elmeasco Instruments Pty Ltd 

114 

EMI (Australia) Ltd 

62,108 

Alex Encel 

48 

Fairchild Australia Pty Ltd 

14,15,17 

Richard Foot (Aust) Pty Ltd 

59 

General Accessories Ltd 

74 

General Electronic Services 

31 

Goldring Eng (A'sia) Pty Ltd 

50,58 

Haco Distributing Agencies Pty Ltd 

98 

Ham Radio Suppliers 

100 

Heatshrink Aust Pty Ltd 

80 

Hewlett Packard Aust Pty Ltd 

24 

Hi Fi Annual 

95 

Honeywell Information Services 

61 

Instrol Hi Fi Centre 

8,9 

International Correspondence Schools 

4,25 

International Dynamics (Agencies) Pty. Ltd. 

112,116 

IRH Components Pty Ltd 

5,102 

Jocoby Kempthorne Pty Ltd 

IFC, 68 

Jacoby Mitchell & Co Pty Ltd 

64,65,106 

JH Reproducers Co 

92 

Jervis Australia 

36,52 

Kitsets Australia Pty Ltd 

107 

Lafayette Electronics 

84 

Lanthur Electronics 

79 

Marconi School of WIrless 

37 

McGills Newsagency Pty Ltd 

109 

F.Mihal 

127 

MS Components 

101 

Multicore Solders (Aust) Pty Ltd 

80 

National Radio Supplies 

120 

Parameters 

97 

Philips Industries Ltd 

2,105 

Plessey Ducon Pty Ltd 

32,56,70,94 

Pre-Pak Electronics 

90 

Radio Despatch Service 

101 

Radio House Pty Ltd 

122 

RCS Radio Pty Ltd 

124 

h! Rowe & Co Pty Ltd 

50 

Rose Music 

82 

Sato Parts Co Ltd 

74 

Schober Organ (Australia) 

126 

Scientific Electronics Pty Ltd 

117 

Peter Shalley Electronics Pty Ltd 

124 

Dick Smith Electronics Pty Ltd 

29 

Space Age Sales 

127 

Stotts Tech Correspondence College 

54,125 

Salon International Des, Composants Electrons 

58 

Technical Book & Magazine Co Pty Ltd 

109 

Tecnico Electronics 

44,103 

Bill Turnbull 

126 

T & M Electronics 

115 

United Trade Sales Pty Ltd 

103 

Weston Electronics Pty Ltd 

47 

Willis Trading Co 

127 

Wirless Institute of Australia (NSW) 

127 

Wonder Wool Pty Ltd 

97 

Zephyr Products Pty Ltd 

72 


128 


ELECTRONICS Australia, March, 1973 

















































ChromdioxW 


(jeritiaoy 


unrecoi 


60 


The compact tape cassette has 
always had its obvious 
advantages. 

: Unfortunately, it’s always had 
one not-so-very-obvious 
disadvantage. 

Jamming. 

After all, what good is a super 
sensitive tape, and super faithful 
reproduction, if it’s going to get 
stuck on you when you need it 
most! 

We introduce the BASF jam 
proof cassette.^^ ^ , 


we’ll replace it at any time, free of 
charge. 

Every BASF Cassette is fitted 
with a special kind of tape transport 
system that guides the tape 
through the cassette without it ever 
snagging or sticking. It’s called 
“Special Mechanics” and only 
BASF Cassettes have it. 

Variable tension is practically 
non-existent—which means you 
can also forget about things like 
wow and flutter. 

Special fyiechanics tape 


reproduction of our tapes all 
worthwhile. Choose BASF LH 
(Low Noise, High Output)—the 
finest ferric oxide cassette tape on 
the market. Or pay a little more for 
Ihe ultimate—BASF Chromium 
Dioxide—its extended dynamic 
range, highest output and lowest 
noise level, plus the additional 
reward of minimal headware are 
the qualities you’ll appreciate. 

Hearing is believing! 

Buy BASF jam proof cassettes. 
And record a jam session without 
missing a single mind blowing 
nevert-jQ-be-repeated 





Distributors: Sydney (Head Office): Maurice Chapman & Co. Pty. Ltd., 276 Castlereagh St., 2000. Newcastle: W. L. 
Redman Agencies, 11 Hall St., N.S.W., 2300. Canberra: Sonny Cohen & Sons, 20 Isa St., A.C.T., 2600. Melbourne: Maurice 
Chapman & Co. Pty. Ltd., 146-150 Burwood Rd., Hawthorn, Vic., 3122. Brisbane: Chandlers Pty. Ltd., 399 Montague 
Rd., West End, Old., 4101. Adelaide: Neil Muller Pty. Ltd., 8 Arthur St., Unley, S.A., 5061. Perth: Anderson-Tedco, 11-13B 
Belmont Ave., Belmont, W.A., 6104. Launceston: P. & M. Distributors, 87A Brisbane St., Tas., 7250. Darwin: Pfitzners 
Music House, 2 Darwin Arcade, Smith St.. N.T., 5790. 
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ENROL 
RECEIVE 
THE BENEFIT 
OF COLOR 
T.V TUITION 




THE AUSTRALIAN RADIO & TELEVISION COLLEGE PTY. LTD. 



• ESTABLISHED OVER 40 YEARS 

• OVER 15 FULL TIME STAFF TO ASSIST YOU 

• FULL NIGHT-GLASS PRACTICAL LESSONS 

OR 

• EXTENSIVE CORRESPONDENCE TRAINING WITH SPECIAL PRAC¬ 
TICAL HOME-TRAINING KITS 

Mail Coupon 

NOW • You are invited to mail the coupon below which can be your first step towards securing 

a job or business of your own with good prospects, security and big money. A.R.T.C. will mail to you by 
return, at no obligation to you the big free booklet: "Careers in Radio and Television”. This booklet will 
show you definite steps you can take for a better job, how you can succeed in life. Post the coupon, phone 
or call NOW. 



AUSTRALIAN RADIO & TELEVISION 
COLLEGE PTY. LTD. 


AUSTRALIAN RADIO 
AND TELEVISION 
COLLEGE 


206 Broadway, Sydney, N.S.W. 


Dear Sir, 

Please send me, without obligation, your free 
booklet, “Careers In Radio, TV and Electronics.” 


PTY. LTD. 


NAME. 

ADDRESS 


E.S.&A. BANK BUILDING 

Cnr. Broadway and City Road, Sydney. 
(0pp. Grace Bros). Phone 211-4244 (3 lines) 


E303 
































